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PREFACE 



NEC was first to develop a 4-bit microcomputer in 1973 in Japan. Since then we have continuously developed 
leading-edge technology and various 4-bit microcomputers including the //PD7500 series and the 75X series as well 
as 8-bit microcomputers such as the 87AD series. These products enjoy great popularity among our customers. 

The 78K series has been developed based on the technical know-how acquired for the above products and 
customers' comments were considered to improve high performance and develop new application fields for various 
kinds of equipment ranging from audio equipment, VCRs, air conditioners, and microwave ovens to office machinery 
such as copy machine and facsimiles, industrial machinery, and automotive electronic equipment. For this purpose, 
8-bit/1 6-bit microcomputer architecture was developed to enable high-speed control operation. 

This Selection Guide presents 78K series application fields, the features of each product, their development 
environment, and so forth, to enable you to select from the 78K series the product best suited to your needs. 



1. 78K SERIES FEATURES 



The 78K series comprises 8-bit/l 6-bit microcomputer products. This series is divided into 5 series consisting of 
78K/0, 78K/I. 78K/M, 78K/III, and 78K/IV. The 78K series has the features shown below. 

<1> CPU with flexible architecture compatible with single-chip/multi-chip configuration 

Can access high-speed internal memory and large-capacity external memory. 
<2> Internal functions with improved manipulability 

(1) Internal RAM in which high-speed short direct addressing can be used 

(2) On-chip peripheral hardware which can be manipulated by the special function register (SFR) in the same 
way as a register 

(3) Various bit manipulation instructions and Boolean operation instructions 
<3> Instruction sets with high compatibility 

(1) General register function assignment with a high degree of compatibility among products 

(2) Common mnemonics compliant with standards of IEEE (Institute of Electrical and Electronics Engi- 
neers. Inc.) 

(3) Highly expandable addressing common to the entire series 
<4> Advanced real-time processing 

(1 ) General registers of bank configuration capable of efficient accessing 

(2) Interrupt control function by which the processing best suited to multiple interrupt is programmable. 

(3) Macro service function which is an NEC's original product highly and internationally evaluated (excluding 
78K/0). 

(4) Context switching function by which information necessary for return from interrupt can be quickly 
saved (78K/III and 78K/IV). 



[MEMO] 
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2. 78K SERIES PRODUCT DEVELOPMENT 



The 78K series comprises a range of 8-bit and 16-bit single-chip microcomputers. This series is made up of 5 
series shown in Figure 2-1 to provide an appropriate model for any of the continually expanding range of application 
fields for single-chip microcomputers. 

Figure 2-1. 78K Series Configuration 



78K Series 



78K/0 Series 



78K/I Series 



78K/II Series 



78K/1II Series 



78K/1V Series 



8-Bit Single-chip 
Microcomputers 



78K/ll+Subseries 



16-Bit 

Single-chip 

M i crocomputers 
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Figure 2-2. 78K Series Product Development 



16DCB 
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3. 78K SERIES APPLICATION FIELDS 



The 78K series consists of the following 5 series. The 78K series has a characteristic function and instruction 
set suited to the application fields shown in Table 3-1. Therefore, the microcomputer best suited can be selected 
in a wide range of application fields. 

(1) 78K/0 series 

This series with a wide range of operating supply voltage and low current dissipation is suitable for battery driven 
portable set, etc. 

(2) 78K/I series 

This series with three sets of high-speed timers is suitable for VCRs or digital audio tape recorders necessary 
for multiple high-precision servo controls. 

(3) 78K/II series 

This series, with a wide 1M-byte address space and external memory support function, is suitable for a printer, 
facsimile, floppy disk drive, or plain paper copier which processes large capacity of data. 

(4) 78K/III series 

In this series. 16-bit architecture is adopted and this series has various instructions and higher operation than 
78K/II, and is suitable for FA equipment and automotive electronic equipment which require high-speed real- 
time control. 

(5) 78K/IV series 

This series has the 1 MB program memory space and 1 6MB data memory space, and provides the upward order 
compatibility with the 78K/0. 78K/I, 78K/II and 78K/III. In addition to the enhanced instruction set, high-speed 
and low-voltage operation can be performed. 

The 78K/IV series contains the 78K/II+ subseries which is pin-to-pin compatible to the 78K/II series. 78K/II+ 
subseries is a host-compatible product of the 78K/II series and suitable for the PPC. LB P. and autofocusmg 
camera that need high-speed processing of analog data. 
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Table 3-1. Examples of 78K Series Applications 



Application Field 


7oi//n 

/OFs/U 


/ON/I 


7QlC'/l I 


/on/hi 


78K/IV 
(78K/II+) 


Video and audio equipment 


Deck-type VCRs 


O 


c 








Handy video camcorder 





c 


c 


Q 


c 


Mini-stereo component 


O 










DAT (Digital audio tape recorderl 


O 


o 


c 






LDP (Laser disk player) 


o 





c 






Car-mounted audio 


o 




o 






Telephone 


Telephone 


o 








c 


Still camera 


Compact camera 













Autofocus camera 







c 





o 


Electronic still camera 




o 




o 




Home electronics appliance 


Inverter air conditioners 






o 


o 


o 


Water heater 












o 


Electronic musical instruments 


o 




o 


o 


o 


OA equipment 


Printer 


o 




o 


o 


o 


LBP (Laser beam printer) 


o 




o 


o 


o 


Typewriter 


o 




o 




o 


PPC (Plain paper copier) 






o 


o 


o 


Facsimile 






o 


o 


o 


FDD (Floppy disk drive) 






o 


o 


o 


HDD (Hard disk drive) 






o 


o 


o 


CD-ROM 


o 








o 


Industrial machinery 


Vending machines 


o 




o 


o 


o 


Measuring instruments (meter, etc.) 


o 




o 


o 


o 


FA robots 






o 


o 


o 


Sequencers 








o 


o 


AC servo motor 








o 




Automotive electronic equipment 


Antiskid control 








o 




Engine control 








o 




Air bag control 


o 






o 




Dashboard related 


o 




o 


o 


o 
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3.1 Application System Examples 

3.1.1 Compact disk player (mass-produced model) 

;iPD78002B 



Remote control 
receiver 



e.g.,/iPC2800 



Operating mode 
LED display 



Operation 
confirming 
sound output 



Audio system 
control 



Interrupt input 


3-wire serial 
interface 


Large current 
output port 


Interrupt 
input 


Buzzer signal 




output 




15 V withstand 
output port 





Servo control IC 




Loading control 



Key matrix 



jiPD78002BY 



~7 



nemote control 
receiver 



e.g..jiPC2800 



Operating mode 
LED display 



Operation 
confirming 
sound output 



Audio system 
control 



Interrupt input 


3-wire serial 


Large current 
output port 


Interrupt 
input 


Buzzer signal 




output 




15 V withstand 




output port 


l J C bus 
interface 



Loading control 



Key matrix 



SCL 



SDA 



e.g.. EEPROM 
MPD6272 



e.g., microcomputer 
/1PD78014Y sub-series 
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3.1.2 VCR (system component) 

/iPD78014. /iPD78054. jiPD78078 



~7_ 



Remote control 
receiver 



e.g.. //PC2800 



Operating mode 
LED display 



Servo system 
control 



Motor drive, etc. 



Audio/video 
system control 



Accessory such as 
outgoing testing 
system and tape 
compiling system 



IntprruDT 
input 


SIO with 
automatic 
data transmit/ 
receive function 


Large current 


Analog input 


output port 




PWM output 




Interrupt input 




Interrupt input 




1 5 V withstand 
output port 

D/A output*"* 


3-wire serial 
interface 


UART***" 





On-screen 
display controller 



Sensor circuits 
condensation 
sensors 



LPF 



Key matrix 



FIP controller/ 
driver 



Electronic tuner 



FIP 



Note Only for /iPD78054. 78078 



Remote control 



e.g.. /iPC2800 



Operating mode 
LED display 



Servo system 
control 



Motor drive, etc. 



Audio/video 
system control 



Accessory such as 
outgoing testing 
system and tape 
compiling system 



pPD78014Y. pPD78054Y 



Interrupt 
input 



Large current 
output port 



Interrupt input 



Interrupt input 

15 V withstand 
output port 

D/A output 1 **" 



UART**** 



SIO with 
automatic 
data transmit/ 
receive 
function 

Analog input 



PWM output 



l 2 C bus 
interface 



On-screen 
display controller 



Sensor circuits 
condensation 



H LPF \ - 



Electronic tuner 



Key matrix 



SCL 



SDA 



e.g..EEPROM 
/iPD6272 



e.g..microcomputer 
/iPD78014Y subseries 



Note Only for ^PD78054Y 
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3.1.3 



oven 



AC zero 
cross 



Temperature 
sensor 



Vapor 



Weight sensor 



Relays 



Buzzer 



/JPD78024 



Interrupt input Output port 



Analog input Interrupt input 



Analog input PWM output 



Frequency 
measurement 



Output port 



Input port 



Segment signal 



Buzzer output Digit signal 



Lamp. LED 



Rotary encoder 



Magnetron 



Key matrix 



37 



£> FIP 



3.1.4 VCR timer 



Remote control 



e.g.. /iPC2800 



EEPROM 



e.g.. 0PD6252 



Operation 
confirming 
sound output 



Motor drive, etc. 



Audio/video 
system control 



Power failure 
detection 



fi PO78044A 



SIO with 

Interrupt input 8utomatjc 

data transmit/ 
receive function 



Analog input 



PWM output 
Analog input 



2-wire serial 
interface 



Buzzer signal 
output 



Up/down-counter 
input 



1 5 V withstand output port 

Segment signal 

Interrupt input Digit signal 



System control 



e.g../iPD78014 subseries 



Sensor circuits 

condensation 

sensors 



LPF 



Electronic tuner 



Key matrix 



FIP 



3.1.5 Portable CD player 

"Zj 



Remote control 
receiver 



e.g.. /iPC2800 



Operating mode 
LED display 



Servo system/ 
signal system 
control IC 



e.g.,^PD6374, 6375 



Loading motor 
drive 



Audio system 
control 



Accessory such as 
outgoing testing 
system and AV 
selector 



/iPD78064 



Interrupt input 


Interrupt input 


Output port 


Analog input 


3-wire serial interface 


Output port 
Interrupt input 




Output port 




Common signal 


UART 


Segment signal 



Reduced voltage 
detection 



Sensor circuits 

condensation 

sensors 



Key matrix 



LCD 



3.1.6 Car-mounted audio 

Front panel 



Remote control 
receiver 



e.g., J/PC2800A 



FIP 









Key 
matrix 



ZE 



FIP controller/ 
driver 



e.g..^PD16312 



LED 
display 



Audio system 
control 



Electronic 
volume 



EEPROM 



(tuner/deck) 

/iPD78098A 



Interrupt input 


General- 
purpose 
port 

3-wire serial 
interface 


SIO with automat 

transmit/receive 

function 


c 


3-wire serial 
interface 


lEBus™ 
Controller 



Cassette 
deck unit 



Tuner pack 



lEBus 
driver/ 
receiver 



lEBus: Inter Equipment Bus™ 



lEBus 
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3.1.7 Cordless telephone base unit 



YJ 



RF control 



Rx 



PLL 



Tx 



Hook switch 



Synchronous control 



Cross point 
switch 



Answerphone 
control 



I DTMF receiver 



Answerphone IC 



Base band 



Tape counter 



|jPD78058 



3-wire serial interface 
8-bit timer 

3-wire serial interface 



Interrupt input 



Interrupt input 
Output port 



Interrupt input 



Input port 

3-wire serial interface 
16-bit timer 



8-bit timer 



Input port 



Power failure 
detection 



Key input 



ID code, etc. 



EEPROM 



3.1.8 Air Conditioner 



Remote control 
circuit 



Zero cross 



Rotation 



Key matrix 



Temperature 
sensor 



/iPD78082 



Interrupt input PWM output 



Interrupt input Timer output 



Interrupt input 



Output port 



Output port 



A/D converter Buzzer output 



DC motor 



AC motor 



Triac phase control 



Flow direction 
control 
Step motor 



LED display 



Buzzer 
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3.1.9 Deck type VCR 



,iPD78138 



Drum 
Motor 



Capstan 
Motor 



CTl Head B 




Loading Motor 
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3.1.10 Handy video camcorder 



uPD781*8 



Key 



3 



[03- 



1 — E- 

FG 

Amplifier 



FG 



Capstan Motor C^M^J— 



CTLHead 



3 



PBCTL 
Amplifwr 



> 



Audio and 
Video System 
Signal 
Processing 
Circuit 

Hart Switch Delay Jl- 

Tracking 



Composite 
Svncrvorwing 



Video Hwa Swim 



Aoao Me»a Switcn 



Mme Conira Sionei 



i racking -j- 
Remote Adiustment V- 
Control Signal r^=r 1 *■ 



Remote Control 
<|PC2B00A Receive Signal 



PORT 



AMPINO - 
AMPINO + 

AMPOUTO 
CTI00 
AMPIN1 - 
AMPIN1 + 

AMPOUT1 

CLRO 

PWMO 



CTI10 

PWM1 

CTLDLY 

PTO10 
PT011 
CTI11 

CLR1 

PTO00 

PTO01 

P80 

PORT 

ANI2 

ANI3 
INTP2 



PORT 
S01 
SCK1 
SI1/BUSY1 

PORT 



SBO 
SCKO 
INTPO 
PWM2 

PWM3 

PORT 
PORT 

PWM4 

ANI1 
PORT 

ANIO 
NMI 











busy 





Control Signal 



PORT XI X2 XT1 XT2 
12MH2 32.768 kHz 



CS 

SI LCD C7D 
SCK APD7225 
BUSY 



LCD Panel 



CS 

BUSY 0SD 
CLK *iPD6453 
DATA 



3 



View 
Finder 



AF Control /-\ AF Control 
Microcomputer I J ... 
«PD78244 W Block 



c(m)j 



c(m): 



Reel Motor 



§ i 

5q 



J — j Loadii 



ng Motor 



I Condensation 
'""Sensor 



[Main system clock) [Subsystem clock] 



OSD: On Screen Di 
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3.1.11 Printer 



Stepping Motor 
Carnage Motor 



Paper Feed Motor 




Gate Array 
I/O Extension 
Centronics l/F. etc. 
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3.1.12 Electronic typewriter 



Liauid Crvstai Display Block 



Interface Block 



0PD7S224 



Senal 
Interface 



Driver. 
Latch 



Key Input Bock 



Keyboard and 

Switch Block 
16 x 8 Matnx 



Key 

Output 
Driver 



Dot LCD 
1 



LCD 

Controller 
jlP07228 etc 



Spelling 
Check Block 



Floppy Disk Block 



System 
ROM 
pPD27C1001A 



System 
RAM 
/iTO43256B 



Spelling 
Check ROM 
jiPD23C4001EB 







Printer Mechanism Block 






Daisy Wheel Location Signal 
Carnage Lett End Detection 
























Daisy Wheel Rotation Motor 








tor and 
lor Array 




Hammer Electromagnet 










(Solenoid) 

Ribbon Feed Motor 

Column Advance Motor 








M M 
an <A 

c c 










m k 














Paper Peed Motor 






/iPA2003. «tc 





Floppy 
Disk 

Controller 
/rf>D72065 



Floppy 
Disk 

Mechanism 
Block 
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3.1.13 Laser beam printer (LBP) engine 



Controller 



V 



Video » 









Panel 



V 



Fixing Unit 

Temperature 

Sensor 



Various 
Sensors 



High Voltage 
Unit 



Port 



ANOO 



AN I ANIO 



Port 



Port 



Port 



Port 



Port 



/iPD78234 



V 



Synchronization 
Detection Circuit 



Photo 
Detector 



Phase 

Control 

Circuit 



7\ 



vco 



Laser Diode 
Driver 




OP Amp 



Motor Driver 



Motor Driver 



■O 
■O 



Main Motor 



Polygon 
Motor 



Driver 



Electromagnetic 
Clutch 

-QQ Paper Feed 

-QD Transport 

"fl I! Counter 



■ Discharge LED 
M Fan Motor 



ft 



Laser Diode 
Module 



a 

O 
a 

•5 

o 

s 

o 

I 
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3.1.14 PPC 



/IPD784026 



Serial 

communication 



Paper feeding - 
detection 



Heater 
temperature - 
for fixing 



I 



Quantity of 
lamp light 



Copy density 
adjusting 



T 



Copy density I ' 
correcting 
lever 



r 



T 



Reset 
circuit 



RxD 
TxD 



INTPO 



ANIO 



ANI1 



ANI2 



ANI3 



RESET 



P11 
PI 5 
PI 6 
P17 

SCK1 
SI1 
S01 

PCM 
P06 



P07 



P66 



PWMO 

POO 
to 
P03 



P33 



P34 



P35 



P36 



P37 



Paper detection 
Paper feeding detection 
Paper ejecting detection 
Scanner position detection 



Operation panel 



High voltage 
controlling circuit 



Heater controlling 
circuit for fixing 



Lamp regulator 



Driver 



Drum, toner, 
charge for transfer 



Fixing roller 



Document luminary lamp 
Power failure lamp 



(DC. stepping) 

Mam motor 



■0 



I Scanner 

n rsH stop 



clutch 
Scanner 



I SL forwarding 
I ' clutch 



- orsH 



Resist shutter 
clutch 



Manual paper 
feeding clutch 



Cassette paper 
feeding clutch 



Solenoid 
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3.1.15 Autofocus single-lens reflex camera 

„PD7M«4 



(Autolocus Conirol Circuit) 



(CCD Line 



Interlace Circuit 



Encoder 



©— [ 



Motor D fiver 



"OH 



Photometry Grcuil 



Shuttsf Control 



Motor Driver 



(Diaphragm 

Controll 



Motor Driver 



(For Film Teke-Up 
& Rev»md) 



ANN 
P66. P67 
T02. T03 



INTPO 



PO4-P07 



ANIO 



TO0.TO1 



P0W03 



P60 . P61 



Serial Bus 



(External 
Displav Panel! 



IDisolav m 
View-Finder) 



LCD 

_!_!_ 



LED 



Sub-CPU 
(/PD75308 



■7T 



DXCode 



c 



Key 
Input 



Sen 



Film 

Adiustment) 



Solenoid 
Control 




(ROM in Lensl 
Lens Data Storage 
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3.1.16 Stepping motor control 



/iPD78312A 
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3.1.17 Antiskid control 



MPD78322 |A) N 



Wheel Speed I NTP1 . 
(F-R) 

Wheel Speed I NTP2 , 
(F-L) 

Wheel Speed I NTP3 , 
(R-R) 

Wheel Speed I NTP0 . 
(R-L) 



W4 — r 



Solenoid 
Driver , to4 
Diagnosis 
Signals 

Break 

Switch 

Oil Pressure 



Ignition 
Switch 



G Sensor 




ANO 



TMO 



18-/16-BH Free-Running Timer 



Capture Register CT01 



Capture Register CT02 



Capture Register CT03 



Capture Register CTXO 



| Compare Register CM03 



| Compare Register CCXO 

Solenoid Valve Driver 
Control Signal Output 



ROM 
16K Bytes 



i 
i 

Wheel Speed 

Measurement 
i 
I 
I 
I 
I 
I 
I 
I 

_ i 

i 
I 




Macro 

Service 

Function 




' To Driver 



Oil Pump 



o -»o- 



V° 2 Warning 
' *" Lamps 



Not* Soecial Quality Grade Product 
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3.1.18 Inverter air conditioner exterior unit control 

MPD78328 



I Analog Signals I 

AC Monitoring ANI ° 
External Temperature 

tat Exchanger Temperature — 

Exhaust Pee Temoerature ANI3 



Intake Temperature ANI4 



DC Monrtonng 



NMI 



Compressor |NTP1 

Motor 

Temperature 
Monitoring 



Unit 



RxD 



TxD 



TMO 
16-Bit Timer 



CLEAR 



CM06 



CMOOR 



CMOOS 



CM01R 



CM01S 



CM02R 



CM02S 



CM03R 



CM03S 



CM04R 



CM04S 



CM05R 



CM05S 



10-Bit A/D 
Converter 



Program- 
mable 
Interrupt 
Controller 



Serial 
Interface 



Real-Time Pulse Unit 



16K-Byte ROM 



1 52-Byte RAM 



Turbo Access 
Manager l/F 



R-S F/F 



R-S F/F 



R-S F/F 



R-S F/F 



R-S F/F 



R-S F/F 



General- 
Purpose 
Port 



Real-Time 

Output 

Port 



TOO 



TOI 



T02 



T03 



T04 



T05 



o 

03 



P40 



P41 
P42 



P43 



POO 



P01 



P02 



P03 



Four-Way Valve 
Two-Way Valve 
Exterior Fan Motor 



Stepping Motor 
(Electronic 
Expansion 
Valve) 
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3.1.19 Engine control 



MPD78334 (AI N 



Crank Angle Signal -K> 
TDC Signal — O 
Vehicle Signal — <J>- 



INTP1 



INTPO 



INTP2 



iSW 
Idle SW 
Knock Sensor Signal 
Oil Pressure Signal 

I 

Output Monitor Signal 




Atmospheric Pressure 



TMO 18 Bits 



CM01R 



CM02R 



CM03R 



CM04R 



CCOOR 



CC01R 



CMXO 



CTOO 



CT01 



CT02 



TM1 16 Bits 



CT10 



CM11 



CM12 



TM2 16 Bits 



CM20 



CM21 



TM3 16 Bits 



CM30 



O— ■ Injector #1 
O— - Iniector #2 
Injector #3 
Y>-"- Injector #4 
O— - Injector #5 



Macro Service Function 




I/O 
















ROM 




RAM 






32K Bytes 




IK Bytes 








-O— - Idle Control 
-<{>-"• Fuel Pump Control 
-<J)-» Suction Valve Control 
-0— Relay Control 

i i 

-Q— • Indicators 



SBI 



To Other Units 



Not* Special Quality Grade Product 
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3.1.20 Hard disk servo control system 



Sector starting . A 
signal 



TCLRO 



Servo burst 



—9- 



TM0 16bits 



CMOO 



CM01 



CCOO 



CC01 



10-bit 
A/D 
(8ch) 



Trigger 



/JPD78356 




VCM driver 



Gain control 



Spindle motor 
activation control 



Spindle motor 
activation pulse 



Spindle motor 
rate 

Spindle motor 



I TM3 16bits I 





CC30 


INTP4 


CC31 





12-bit 
PWM 
(2ch) 



Spindle motor 
driver 



Macro service function 
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3.1.21 General purpose servo controller 



MPD78366 



CM03 



RPU 



16-bit 



■ INTCM03 



•INTTMO 



CMOO 



DTI ME 







CM01 



CM02 



Pulse 
generator 



1 u+ 




' u " 




1 v+ 




1 v- 




1 w+ 




1 w- 









— ' NMI 



10-bit A/D 
converter 



Alternating power 
supervising 
Motor temperature 
supervising 
Frequency setting 



Interrupt 
controller 



Normal operation 

instruction 

Reversed operation 

instruction 

Adjustable-speed 

operation 

instruction 



Serial 



Test data I/O 



ROM 32 KB 



RAM 2 KB 



I/O port 



Panel display 



Abnormal 
signal input 



Operation 
panel 



Test panel 



Three-phase 
alternating 
current power 



R 
S 
T 
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4. 78K SERIES PRODUCTS 



4.1 Individual Series Features 

Individual series have the following features. 



Table 4-1. Series Features (1/2) 





Series 


Features 




Subseries 


78K/0 


MPD78002 

^PD78014 

/iPD78024 

//PD78044A 

MPD78054 

/1PD78064 

/iPD78078 

//PD78083* 

MPD78098 

/iPD78002Y 

/iPD78014Y 

/iPD78054Y 


• Wide range of operating power voltage: 1.8 to 5.5 V (//PD78078, 78083 subseries 

only) 

2.0 to 6.0 V (/iPD78054. 78054Y, 78064 

subseries only) 
2.7 to 6.0 V (other than above) 

• Low current dissipation 

• Serial interface function with automatic transmit/receive function (other than 
//PD78002. 78002Y, 78024, 78064, 78083 subseries) 

• On-chip FIP controller/driver (j«PD78024, 78044A subseries only) 

• On-chip 6-bit up/down counter (//PD78044A subseries only) 

• On-chip LCD controller/driver (/xPD78064 subseries only) 

• On-chip UART (/zPD78054. 78054Y, 78064, 78078, 78098 subseries only) 

• On-chip lEBus controller (//PD78098 subseries only) 

• On-chip l 2 C bus interface (/iPD78002Y. 7801 4Y, 78054Y subseries only) 


'.78K/I 


/iPD78138 
MPD78148 


• On-chip multi-function timer set (super timer unit) enabling simple implementation 
of digital servo control 

• Variety of on-chip hardware for VCR servo control and system control 

• Variety of peripheral hardware including A/D converter, PWM outputs, etc. 


78K/II 


MPD78214 

/iPD78218A 

MPD78224 

MPD78234 

/iPD78244 


• Enhanced external memory expansion function (1M-byte address space) 

• On-chip pulse output function suitable for stepping motor control and real-time 
control 

• Comprehensive product line-up and range of packages 

• On-chip A/D converter products (other than //PD78224 subseries) 

• Multiple on-chip I/O products 

• On-chip D/A converter product (//PD78234 subseries only) 

• On-chip EEPROM product (//PD78244 only) 



•: Under development 



Remark lEBus: Inter Equipment Bus 
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Table 4-1. Series Features (2/2) 





Series 
Subseries 


Features 


78K/III 

• 


MPD78312A 
J/PD78322 
//PD78328 
//PD78334 
MPD78352A 
//PD78356* 
/!PD78366« 
,/iPD78372« 


• Powerful pulse output function 

• High-resolution (1 0-bit) on-chip A/D converter (jzPD7831 2A subseries has an 8-bit on- 
chip A/D converter: /iPD78352A subseries does not.) 

• On-chip high-speed multiplication/division instructions for various applications, and 
data string instructions to facilitate processing of large volumes of data 

• Wide range of application areas from real-time control to ASIC controller use 

• On-chip D/A converter (^PD78356 subseries only) 


78K/IV 


J/PD784026* 
(78K/II+) 


• Wide range of operating power supply voltage: 2.7 to 6.0 V 

• Large memory space (1M byte for program, 16M bytes for data) 

• Containing 78K/II+ subseries which is pin-to-pin compatible with 78K/II series 

• Low power consumption and many power management modes 



•: Under development 
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4.2 Function Lists 
78K/0 Series {1/12) 



— Part number 
Function • 


/iPD78001B 


MPD78002B 


/jPD78P014 


In full production/ 
under development 


In full production 


Basic instruction 


61 


Internal 
memory 


ROM 


8 K bytes 
(Mask ROM) 


16 K bytes 
(Mask ROM) 


32 K bytes 
(PROM) 


Internal high-speed RAM 


256 bytes 


384 bytes 


1 024 bytes 


Buffer RAM 


None 


32 bytes 


Memory space 


64 K bytes 


General register 


8 bits x 32 registers (8 bits x 8 registers x 4 banks) 


Instruction cycle 


On-chip variable function for instruction execution time 




Mam system clock 
selection 


4 /es/0.8 *e/1.6 ^s/3.2 /is/6.4 /is (© 10 MHz) 


Subsystem clock 
selection 


111 tam tffti &*i IRQ LU-»\ 

izz fxs I© Jz./oo knz) 


I/O port 






CMOS input 


2 


CMOS I/O 


47 


N-ch open drain I/O (withstand 
voltage: 15 V) 


4 


Serial interface 


• 3-wire/SBI/2-wire mode 


• Timer 


• 8-bit timer/event counter : 2 channels 

• Watch timer : 1 channel 

• Watchdog timer : 1 channel 


Timer output 


2 


Clock output 


39.1 kHz. 78.1 kHz. 156 kHz. 313 kHz. 625 kHz. 1.25 MHz 

I© main system clock of 10 MHz) 

32.768 kHz (0 subsystem clock of 32.768 kHz) 


Buzzer output 


2.4 kHz. 4.9 kHz. 9.8 kHz (© mam system clock of 10 MHz) 


Vectored interrupt 


11 




Maskable 


Internal: 5, External: 4 


Nonmaskable 


Internal: 1 


Software 


Internal: 1 


Test input 


Internal: 1. External: 1 


Operating power supply voltage 


Voo = 2.7 to 6.0 V 


Operating ambient temperature 


-40 to +85 *C 


Package 


• 64-pin plastic shrink DIP (750 mil) 

• 64-pin plastic QFP (14 x 14 mm) 

• 64-pin ceramic shrink DIP with window (750 mil): /:PD78P014 only 
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78K/0 Series (2/12) 



' — ■ Part number 

Function ' — 


M PD78011B 


^PD78012B 


jjPD78013 


^PD78014 


,jPD78P014 


In full production/ 
under development 


In full production 


Basic instruction 


63 


. Internal 
memory 


ROM 


8 K bytes 
(Mask ROM) 


16 K bytes 
(Mask ROM) 


24 K bytes 
(Mask ROM) 


32 K bytes 
(Mask ROM) 


32 K bytes 
(PROMI 


Internal high-speed RAM 


512 bytes 


1024 bytes 


Buffer RAM 


32 bytes 


Memory space 


64 K bytes 


General register 


ft hit*; y rpni^Tpr^ IR hi?*; x ft rpfli^Tpr*; x 4 hank*;) 


Instruction cycle 


On-chip variable function for instruction execution time 




Main system clock 
selection 


0.4 ps/0.8 jis/1.6 |is/3.2 /js/6 4 /is (® 10.0 MHz) 


Subsystem clock 
selection 


122 tis (© 32.768 kHz) 


I/O port 


53 




CMOS input 


2 


CMOS I/O 


47 


N-ch open drain I/O (withstand 
voltage: 15 V) 


4 


A/D convener 


• 8-bit resolution x 8 channels 

• Operate within wide power supply voltage range: Voo = 2.7 to 6.0 V 


Serial interface 


• 3-wire/SBI/2-wire mode: 1 channel 

• 3-wire mode (On-chip maximum 32-byte automatic transmit/receive 
function) : 1 channel 


Timer 


• 16-bit timer/event counter : 1 channel 

• 8-bit timer/event counter : 2 channels 

• Watch timer : 1 channel 

• Watchdog tinner : 1 channel 


Timer output 


3 (14-bit PWM output: 1) 


Clock output 


39.1 kHz. 78.1 kHz. 156 kHz. 313 kHz, 625 kHz, 1.25 MHz 

(0 main system clock of 10.0 MHz) 

32.768 kHz (© subsystem clock of 32.768 kHz) 


Buzzer output 


2.4 kHz. 4.9 kHz. 9.8 kHz (6 main system clock of 10.0 MHz) 


Vectored interrupt 


14 




Maskable 


Internal: 8. External: 4 


Nonmaskable 


Internal: 1 


Software 


Internal: 1 


Test input 


Internal: 1. External: 1 


Operating power supply voltage 


Voo = 2.7 to 6.0 V 


Operating ambient temperature 


-40 to +85 'C 


Package 


• 64-pin plastic shrink DIP (750 mil) 

• 64-pin plastic QFP (14 x 14 mm) 

• 64-pin ceramic shnnk DIP with window (750 mil): /iPD78P014 only 
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78K/0 Series (3/12) 



' ■ — — Pan number 
Function ■ — — ____ 


/2PD78023 


MPD78024 


MPD78P024 


In full production/ 
under development 


In full production 


Under development 


Basic instruction 


63 


Internal 
memory 


ROM 


24 K bytes 
(Mask ROM) 


32 K bytes 
(Mask ROM) 


32 K bytes 
(PROM) 


Internal high-speed RAM 


512 bytes 


FIP displaying RAM 


32 bytes 


Memory space 


64 K bytes 




General register 


8 bits x 32 registers (8 bits x 8 registers x 4 banks) 


Instruction cycle 


un-cnip variaDie Tunciion ior instruction execuiion xime 




Main system clock 
selection 


0.4 ps/0.8 ms/1 .6 as/3.2 ms/6.4 ms (@ 5.0 MHz) 


Subsystem clock 
selection 


122 MS (@ 32.768 kHz) 


I/O port 


54 




CMOS input 


2 


CMOS I/O 


26 


P-ch open drain I/O 


8 


P-ch open drain output 


18 


A/D converter 


• 8-bit resolution x 8 channels 

• Operating power supply voltage range: Voo = 4.5 to 5.5 V 


FIP controller/driver 


Total of display outputs : 26 

• Number of segments : 9 to 16 

• Number of digits : 2 to 1 6 


: 

Serial interface 


• 3-wire/SBI/2-wire mode : 1 channel 

* 3-wire mode : 1 channel 


Timer 


• 16-bit timer/event counter : 1 channel 

• 8-bit timer/event counter : 2 channels 
vvaicn Timer i cnannei 

• Watchdog timer : 1 channel 


Timer output 


3 (14-bit PWM output: 1) 


Clock output 


19.5 kHz. 39.1 kHz, 78.1 kHz. 156 kHz. 313 kHz. 625 kHz 

(O main system clock of 5.0 MHz) 

32.768 kHz (© subsystem clock of 32.768 kHz) 


Buzzer output 


1.2 kHz. 2.4 kHz. 4.9 kHz (O main system clock of 5.0 MHz) 




Vectored interrupt 


15 




Maskable 


Internal: 9. External: 4 


Nonmaskable 


Internal: 1 


Software 


Internal: 1 


Test input 


Internal: 1 


Operating power supply voltage 


Voo = 2.7 to 6.0 V 


Operating ambient temperature 


-40 to +85 *C 


Package 


• 64-pm plastic shrink DIP (750 mil) 

• 64-pin plastic QFP (14 x 20 mm) 

• 64-pin ceramic shrink DIP with window (750 mil): mPD78P024 only 
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78K/0 Series (4/12) 



Function 


. Part number 


j*PD78042A 


fiPD78043A 


^PD78044A 


J/PD78045A 


jjPD78P048A 


In full production/ 
under development 


In full production 


Under 
development 


Basic instruction 


63 






ROM 


16 K bytes 
(Mask ROM) 


24 K bytes 
(Mask ROM) 


32 K bytes 
(Mask ROM) 


40 K bytes 
(Mask ROM) 


60 K bytes 
(PROM) 


■ Internal 


Internal high-speed RAM 


512 bytes 


1024 bytes 


mer 


nory 


Buffer RAM 


64 bytes 






FIP displaying RAM 


48 bytes 






Internal extension RAM 


None 


1024 bytes 


Memory space 


64 K bytes 


General register 


8 bits x 32 registers (8 bits x 8 registers x 4 banks) 


Instruction cycle 


On-chip variable function for instruction execution time 






Main system clock 
selection 


0.4 ps/0.8 /is/1.6 /is/3.2 jjs/6.4 fjs (© 5.0 MHz) 






Subsystem clock 
selection 


122 >is (@ 32.768 kHz) 


I/O port 


68 




CMOS input 


2 




CMOS I/O 


27 




N-ch open drain I/O 


5 




P-ch open drain I/O 


16 




P-ch open drain output 


18 


A/D converter 


• 8-bit resolution x 8 channels 

• Operating power supply voltage range: Vdo = 4.0 to 6.0 V 


FIP controller/driver 


Total of display outputs : 34 

• Number of segments : 9 to 24 

• Number of digits : 2 to 16 








Serial interface 


• 3-wire/SBI/2-wire mode: 1 channel 

• 3-wire mode (On-chip maximum 64-bvte automatic transmit/receive 
function) : 1 channel 


Timer 


• 16-bit timer/event counter : 1 channel 

• 8-bit timer/event counter : 2 channels 

• Watch timer : 1 channel 

• Watchdog timer : 1 channel 

• 6-bit up/down counter : 1 channel 


Timer output 


3 (14-bit PWM output: 1) 


Clock output 


16.4 kHz. 32.7 kHz. 65.5 kHz, 131 kHz. 262 kHz. 524 kHz 

(© main system clock of 4.19 MHz) 

32.768 kHz <@ subsystem clock of 32.768 kHz) 


Buzzer output 


1 kHz. 2 kHz. 4 kHz (0 main system clock of 4.19 MHz) 


Vectored interrupt 


16 












Maskable 


Internal: 10. External: 4 




Nonmaskable 


Internal: 1 




Software 


Internal: 1 


Test input 


Internal: 1 


Operating power supply voltage 


Voo = 2 7 to 6.0 V 


Operating ambient temperature 


-40 to +85 "C 


Package 




• 80-pin plastic QFP (14 x 20 mm) 

• 80-pin ceramic WQFN (14 x 20 mm): jiPD78P048A only 



30 



78K/0 Series (5/12) 



Function 



^PD78052 



jjPD78053 


J/PD78054 


/jPD78P054 


pPD78055 


>iPD78056 


jjPD78058 



In full production/ 
under development 



In full production 



Basic instruction 



63 



ROM 


16 K bvtes 
Mask ROM) 


24 K bytes 
(Mask ROMI 


32 K bytes 
(Mask ROM) 


32 K bytes 
(PROMI 


40 K bvtes 
(Mask ROM) 


48 K bvtes 
(Mask ROM) 


60 K bvtes 
(Mask ROMI 


60 K bytes 
(PROM) 


Internal high-speed RAM 


512 bytes 


1024 bytes 



Internal 
memory 



Buffer RAM 



32 bytes 



Internal extension RAM 



None 



1024 bytes 



Memory space 



64 K bytes 



General register 



8 bits x 32 registers (8 bits x 8 registers x 4 banks) 



Instruction cycle 



On-chip variable function for instruction execution time 



Main system clock 
selection 



0.4 /is/0.8 /is/1.6 ms/3.2 /is/6.4 /is/12.8 jis (@ 5.0 MHz) 



Subsystem clock 
selection 



122 ijs (© 32.768 kHz) 



I/O port 



69 



CMOS input 



CMOS I/O 



63 



N-ch open drain I/O 



A/D convener 



• 8-bit resolution x 8 channels 

• Operate within wide power supply voltage range: Voo = 2.0 to 6.0 V 



D/A converter 



• 8-bit resolution x 2 channels 

« Operate within wide power supply voltage range: Vbo = 2.0 to 6.0 V 



Serial interface 



• 3-wire/SBI/2-wire mode: 1 channel 

• 3-wire mode (On-chip maximum 32-byte automatic transmit/receive 
function) : 1 channel 

• 3-wire/UART mode : 1 channel 



Timer 



• 16-bit timer/event counter : 1 channel 

• 8-bit timer/event counter : 2 channels 

• Watch timer : 1 channel 

• Watchdog timer : 1 channel 



Timer output 



3 (14-bit PWM output: 1) 



Clock output 



19.5 kHz. 39.1 kHz, 78.1 kHz. 156 kHz, 313 kHz. 625 kHz, 1.25 MHz, 2.5 MHz, 
5.0 MHz (© main system clock of 5.0 MHz) 
32.768 kHz (® subsystem clock of 32.768 kHz) 



Buzzer output 



1.2 kHz. 2.4 kHz. 4.9 kHz. 9.8 kHz (6 main system clock of 5.0 MHz) 



Vectored interrupt 



22 



Maskable 



Internal: 13. External: 7 



Nonmaskable 



Internal: 1 



Software 



Internal: 1 



Test input 



Internal: 1. External: 1 



Operating power supply voltage 



Voo = 2.0' to 6.0 V 



Operating ambient temperature 



-40 to +85 *C 



Package 



• 80-pin plastic QFP (14 x 14 mm) 

• 80-pin plastic TQFP (12x12 mm): other than the jiPD78P055, 78056. 78P058. 
HPD78058 is under development. 

» 80-pin ceramic WQFN (14 x 14 mm) Not «: A iPD78P054, 78P058 only 



Note Under development 
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78K/0 Series (6/12) 



Function 


■ Part number 


/iPD78074 


/iPD78075 


/IPD78076 


/iPD78078 


/iPD78P078 


In full production/ 
under development 


Under development 


In full 
production 


Under development 


Basic Instruction 


63 






ROM 


32 K bytes 
(Mask ROM) 


40 K bytes 
(Mask ROM) 


48 K bytes 
(Mask ROM) 


60 K bytes 
(Mask ROM) 


60 K bytes 
(PROM) 


' Internal 


Internal high-speed RAM 


1024 bytes 


memory 


Buffer RAM 


32 bytes 






Internal extension RAM 


None 


1024 bytes 


Memory space 


64 K bytes 


General register 


8 bits x 32 registers (8 bits x 8 registers x 4 banks) 


Instruction cycle 


On-chip variable function for instruction execution time 






Main system clock 
selection 


0.4 /is/0.8 /is/1.6 /is/3.2 /is/6.4 /is/12.8 /is (@ 5.0 MHz) 






Subsystem clock 
selection 


122/is(© 32.768 kHz) 


I/O port 


88 




CMOS input 


2 




CMOS I/O 


78 




N-ch open drain I/O 


g 


A/D converter 


• 8-bit resolution x 8 channels 

• Operate within wide power supply voltage range: Voo = 1 .8 to 5.5 V 


D/A converter 


• 8-bit resolution x 2 channels 

• Operate within wide power supply voltage range: Voo = 1 .8 to 5.5 V 


Serial interface 


• 3-wire/SBI/2-wire mode: 1 channel 

• 3-wire mode (On-chip maximum 32-byte automatic transmit/receive 
function) : 1 channel 

• 3-wire/UART mode : 1 channel 


Timer 


• 16-bit timer/event counter : 1 channel 

• 8-bit timer/event counter : 4 channels 

• Watch timer : 1 channel 

• Watchdog timer : 1 channel 


Timer output 


5 (14-bit PWM output: 1. 8-bit PWM output: 2) 


Clock output 


19.5 kHz, 39.1 kHz, 78.1 kHz, 156 kHz, 313 kHz, 625 kHz. 1.25 MHz, 2.5 MHz, 
5.0 MHz (© main system clock of 5.0 MHz) 
32.768 kHz (O subsystem clock of 32.768 kHz) 


Buzzer output 


1 .2 kHz. 2.4 kHz, 4.9 kHz, 9.8 kHz (© main system clock of 5.0 MHz) 


Vectored interrupt 


24 




Maskable 


Internal: 15. External: 7 




Nonmaskable 


Internal: 1 




Software 


Internal: 1 


Test input 


Internal: 1, External: 1 


Operating power supply voltage 


Voo= 1.8 to 5.5 V 


Operating ambient temperature 


-40 to +85 *C 


Package 


• 100-pin plastic QFP (14 x 14 mm) 

• 100-pin plastic QFP (14 x 20 mm) 

• 100-pin ceramic WQFN (14 x 20 mm): /iPD78P078 only 
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78K/0 Series (7/12) 



Part number 



Function 



In full production/ 
under development 



/iPD78062 



M PD78063 



,iPD78064 



^PD78P064 



In full production 



Basic instruction 



63 



Internal 
memory 



ROM 



16 K bytes 
(Mask ROM) 



24 K bytes 
(Mask ROM) 



32 K bytes 
(Mask ROM) 



32 K bytes 
(PROM) 



Internal high-speed RAM 



512 bytes 



1024 bytes 



LCD displaying RAM 



40 x 4 bits 



General register 



8 bits x 32 registers (8 bits x 8 registers x 4 banks) 



Instruction cycle 



On-chip variable function for instruction execution time 



Main system clock 
selection 



0.4 jjs/0.8 MS/16 fis/3.2 /is/6.4 jis/12.8 tis (@ 5.0 MHz) 



Subsystem clock 



122/is(@ 32.768 kHz) 



I/O port 



57 



CMOS input 



CMOS I/O 



55 



A/D converter 



8-bit resolution x 8 i 
Operate within wide power supply voltage range: Voo = 2.0 to 6.0 V 



LCD controller/driver 



Segment signal output : maximum 40 

Common signal output : maximum 4 

Bias changeover : 1/2 or 1/3 bias changeover is enable 

Operating power supply voltage : Vdo = 2.0 to 6.0 V (static display mode) 

Vdd = 2.5 to 6.0 V (1/3 bias) 
Vdd = 2.7 to 6.0 V (1/2 bias) 



Serial interface 



3-wire/SBI/2-wire mode 
3-wire/UART mode 



1 channel 
1 channel 



Timer 



1 6-bit timer/event counter : 1 

8-bit timer/event counter : 2 channels 

Watch timer : 1 channel 

Watchdog timer : 1 channel 



Timer output 



3 (14-bit PWM output: 1) 



Clock output 



19.5 kHz. 39.1 kHz, 78.1 kHz, 156 kHz. 313 kHz, 625 kHz, 1.25 MHz. 2.5 MHz. 
5.0 MHz (O main system clock of 5.0 MHz) 
32.768 kHz (O subsystem clock of 32.768 kHz) 



Buzzer output 



1.2 kHz. 2.4 kHz. 4.9 kHz. 9.8 kHz (© main system clock of 5.0 MHz) 



Vectored interrupt 



20 



Maskable 



Internal: 12. External: 6 



Nonmaskable 



Internal: 1 



Software 



Internal: 1 



Test input 



Internal: 1, External: 1 



Operating power supply voltage 



Vdo = 2.0 to 6.0 V 



Operating ambient temperature 



-40 to +85 *C 



Package 



• 100-pin plastic QFP (14 x 14 mm, 0.5 mm pitch) 

• 100-pin plastic QFP (14 x 20 mm, 0.65 mm pitch) 

• 100-pin ceramic WQFN (14 x 20 mm) No, » jiPD78P064 only 



Note Under development 
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78K/0 Series (8/12) 



' — Part number 

Function ■ — 


/iPD78081 


/JPD78082 


MPD78P083 


In full production/ 
under development 


Under development 


Basic instruction 


63 


Internal 
' memory 


ROM 


8 K bytes 
(Mask ROM) 


16 K bytes 
(Mask ROM) 


24 K bytes 
(PROM) 


Internal high-speed RAM 


256 bytes 


384 bytes 


512 bytes 


Memory space 


64 K bytes 


General register 


8 bits x 32 registers (8 bits x 8 registers x 4 banks) 


Instruction cycle 


On-chip variable function for instruction execution time 
0.4 /js/0.8 /is/1.6 /is/3.2 fis/6.4 jxs/12.8 ms 
(@ Main system clock of 5.0 MHz) 


I/O port 




33 




CMOS input 


2 


CMOS I/O 


32 (able to set an on-chip pull-up resistor to ON/OFF through the software) 


A/D converter 


• 8-bit resolution x 8 channels 

• Operate within wide power supply voltage range: Voo = 1.8 to 5.5 V 


Serial interface 


• 3-wire UART mode: 1 channel 


Timer 


• 8-bit timer/event counter: 2 channels 

• Watchdog timer: 1 channel 


Timer output 


2 (8-bit PWM output: 2) 


Clock output 


19.5 kHz. 39.1 kHz. 78.1 kHz, 156 kHz, 313 kHz, 625 kHz, 1.25 MHz. 2.5 MHz, 
5.0 MHz (© Main system clock of 5.0 MHz) 


Buzzer output 


1.2 kHz. 2.4 kHz. 4.9 kHz. 9.8 kHz (© Main system clock of 5.0 MHz) 


Vectored interrupt 


13 




Maskable 


Internal: 8, External: 3 


Nonmaskable 


Internal: 1 


Software 


Internal: 1 


Operating power supply voltage 


Vod = 1.8 to 5.5 V 


Operating ambient temperature 


-40 to +85*C 


Package 


• 42-pin plastic shrink DIP (600 mil) 

• 44-pin plastic QFP (10 x 10 mm) 

• 42-pin ceramic shrink DIP with window (600 mil): /iPD78P083 only 
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78K/0 Series (9/12) 



— i Part number 

Function 


/jPD78094 


/JPD78095 


/JPD78096 


//PD78098A 


jiPD78P098A 


In full production/ 
under development 


In full production 


Under 
development 


Basic instruction 


63 


Internal 
memory 


ROM 


32 K bytes 
(Mask ROM) 


40 K bytes 
(Mask ROM) 


48 K bytes 
(Mask ROM) 


60 K bytes 
(Mask ROM) 


60 K bytes 
(PROM) 


Internal high-speed RAM 


1024 bytes 


Buffer RAM 


32 bytes 


Internal expansion RAM 


None 


2048 bytes 


Memory space 


64 K bytes 


General register 


8 bits x 32 registers (8 bits x 8 registers x 4 banks! 


Instruction cycle 


On-chip variable function for instruction execution time 





Main system clock 
selection 


0.5 /is/1.0 vs/2.0 jis/4.0 /is/8.0 /is/16.0 /is (@ 6.0 MHz) 


Subsystem clock 

S © I Q Ct 1 


122 jis<@ 32.768 kHz) 


I/O port 




69 




CMOS input 


2 


CMOS I/O 


63 


N-ch open drain I/O 


4 


lEBus controller 


Effective transmission speed: 3.9 kbps/17 kbps/26 kbps 


A/D converter 


• 8-bit resolution x 8 channels 

• Operate within wide power supply voltage range: Vdd = 2.7 to 6.0 V 


D/A converter 


• 8-bit resolution x 2 channels 

• Operate within wide power supply voltage range: VDD = 2.7 to 6.0 V 


Serial interface 


• 3-wire/SBI/2-wire mode : 1 channel 

o wub moue \wn-cmp maximum uyic automatic transmit/receive Tunciion/ 
: 1 channel 

• 3-wireAJART mode : 1 channel 


Timer 


• 16-bit timer/event counter : 1 channel 

• 8-bit timer/event counter : 2 channels 

• Watch timer : 1 channel 

• Watchdog timer : 1 channel 


Timer output 


3 (14-bit PWM output: 1) 


Clock output 


15.6 kHz. 31.3 kHz, 62.5 kHz. 125 kHz. 250 kHz, 500 kHz, 1.0 MHz, 2.0 MHz 
4.0 MHz (O main system clock of 6.0 MHz) 
32.768 kHz (6 subsystem clock of 32.768 kHz) 


Buzzer output 


977 Hz, 1.95 kHz. 3.9 kHz, 7.8 kHz (6 main system clock of 6.0 MHz) 


Vectored interrupt 


23 




Maskable 


Internal: 14, External: 7 


Nonmaskable 


Internal: 1 


Software 


Internal: 1 


Test input 


Internal: 1, External: 1 


Operating power supply voltage 


Vod = 2.7 to 6.0 V 


Operating ambient temperature 


-40 to +85*C 


Package 


• 80-pin plastic QFP (14 x 14 mm) 

• 80-pin ceramic WQFN (14 x 14 mm): /iPD78P098A only 
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78K/0 Series (10/12) 



■ Part number 

Function ■ _ 


/1PD78001BY 


MPD78002BY 


MPD78P014Y 


In full production/ 
under development 


In full production 


Basic instruction 


61 


Internal 
memory 


ROM 


8 K bytes 
(Mask ROM) 


16 K bytes 
(Mask ROM) 


32 K bytes 
(PROM) 


Internal high-speed RAM 


256 bytes 


384 bytes 


1024 bytes 


Buffer RAM 


None 


32 bytes 


Memory space 


64 K bytes 


General register 


8 bits x 32 registers (8 bits x 8 registers x 4 banks) 


Instruction cycle 


On-chip variable function for instruction execution time 




Main system clock 
selection 


0.4 ms/0.8 /is/1.6 ms/3.2 ms/6 4 ms (@ 10 MHz) 


Subsystem clock 
selection 


122 us 10 32 768 kHz) 

I Am. mL f Wfc-' W M *mLf 


I/O port 


53 




CMOS input 


2 


CMOS I/O 


47 (able to set an on-chip pull-up resistor to ON/OFF through the software) 


N-ch open dram I/O (withstand 
voltage: 15 V) 


4 (Pull-up resistor can be specified by mask option only for mask products) 


Serial interface 


• 3-wire/SBI/2-wire/l 2 C bus mode 


Timer 


• 8-bit timer/event counter : 2 channels 

• Watch timer : 1 channel 

• Watchdog timer : 1 channel 


Timer output 


2 


Clock output 


39.1 kHz, 78.1 kHz. 156 kHz. 313 kHz. 625 kHz. 1.25 MHz 

(© main system clock of 10 MHz) 

32.768 kHz (© subsystem clock of 32.768 kHz) 


Buzzer output 


2.4 kHz. 4.9 kHz. 9.8 kHz (0 main system clock of 10 MHz) 


Vectored interrupt 


11 




Maskable 


Internal: 5. External: 4 


Nonmaskable 


Internal: 1 


Software 


Internal: 1 


Test input 


Internal: 1. External: 1 


Operating power supply voltage 


Vdd = 2.7 to 6.0 V 


Operating ambient temperature 


-40 to +85 'C 


Package 


• 64-pin plastic shrink DIP (750 mil) 

• 64-pin plastic QFP (14 x 14 mm) 

• 64-pin ceramic shrink DIP with window (750 mil): uPD78P014Y only 
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78K/0 Series (11/12) 



~ Part number 
Function ' _____ 


,iPD78011BY 


MPD78012BY 


jjPD78013Y 


J/PD78014Y 


J,PD78P014Y 


In full production/ 
under development 


In full production 


Basic instruction 


63 


Internal 
memory 


ROM 


8 K bytes 
(Mask ROM) 


16 K bytes 
(Mask ROM) 


24 K bytes 
(Mask ROM) 


32 K bytes 
(Mask ROM) 


32 K bytes 
(PROM) 


Internal high-speed RAM 


512 bytes 


1024 bytes 


Buffer RAM 


32 bytes 


Memory space 


64 K bytes 


General register 


R hit*; x rpni^tpr^ (R bits x 8 reaisters x 4 banks) 


Instruction cycle 


On-chip variable function for instruction execution time 




Main system clock 
selection 


4 /is/0.8 jjs/1.6 /is/3.2 ^s/6.4 ^js (@ 10.0 MHz) 


Subsystem clock 
selection 


122 us (© 32.768 kHz) 


I/O port 


53 




CMOS input 


2 


CMOS I/O 


47 (able to set an on-chip pull-up resistor to ON/OFF through the software) 


N-ch open drain I/O (withstand 
voltage: 15 V) 


4 (Pull-up resistor can be specified by mask option only for mask products) 


A/D converter 


• 8-bit resolution x 8 channels 

• Operate within wide power supply voltage range: Vod = 2.7 to 6.0 V 


Serial interface 


• 3-wire/SBI/2-wire/l 2 C bus mode: 1 channel 

• 3-wire mode (On-chip maximum 32-byte automatic transmit/receive 
function) : 1 channel 


Timer 


• 16-bit timer/event counter : 1 channel 

• 8-bit timer/event counter : 2 channels 

• Watch timer : 1 channel 

• Watchdog timer : 1 channel 


Timer output 


3 (14-bit PWM output: 1) 


Clock output 


39.1 kHz, 78.1 kHz. 156 kHz. 313 kHz. 625 kHz. 1.25 MHz 

(O main system clock of 10.0 MHz) 

32.768 kHz (O subsystem clock of 32.768 kHz) 


Buzzer output 


2.4 kHz. 4.9 kHz, 9.8 kHz (O main system clock of 10.0 MHz) 


Vectored interrupt 


14 




Maskable 


Internal: 8. External: 4 


Nonmaskable 


Internal: 1 


Software 


Internal: 1 


Test input 


Internal: 1, External: 1 


Operating power supply voltage 


Voo - 2.7 to 6.0 V 


Operating ambient temperature 


-40 to +85 *C 


Package 


• 64-pin plastic shrink DIP (750 mil) 

• 64-pin plastic QFP (14 x 14 mm) 

• 64-pin ceramic shrink DIP with window (750 mil): <iPD78P014Y only 
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78K/0 Series (12/12) 



Function 


Part number 


/iPD78052Y 


pPD78053Y 


/iPD78054Y 


^PD78P054Y 


;iPD78055Y 


jiPD78056Y 


pPD7805SY 


yPD78P058Y 


In full production/ 
under development 


In 1 


ull production 


Unfler 
development 


In full production 


Unfler develODment 


Basic instruction 


63 






ROM 


16 K bytes 
(Mask ROMI 


24 K bytes 
(Mask ROMI 


32 K bytes 
(Mask ROM) 


32 K bytes 
(PROM) 


40 K bytes 
(Mask ROM) 


48 K bytes 
(Mask ROM) 


60 K Dvtes 
IMask ROM] 


60 K bytes 
IPROM) 


■Internal 


Internal high-speed RAM 


512 bytes 


1024 bytes 


memory 


Buffer RAM 


32 bytes 






Internal extension RAM 


None 


1 024 bytes 


Memory space 


64 K bytes 


General register 


8 bits x 32 registers (8 bits x 8 registers x 4 banks) 


Instruction cycle 


On-chip variable function for instruction execution time 






Main system clock 
selection 


0.4 /is/0.8 /is/1.6 fis/3.2 jis/6.4 jis/12.8 fis (© 5.0 MHz) 






Subsystem clock 
selection 


122 32.768 kHz) 


I/O port 


69 




CMOS input 


2 




CMOS I/O 


63 




N-ch open drain I/O 


4 


A/D converter 


• 8-bit resolution x 8 channels 

• Operate within wide power supply voltage range: Vdd = 2.0 to 6.0 V 


D/A converter 


• 8-bit resolution x 2 channels 

• Operate within wide power supply voltage range: Vdd = 2.0 to 6.0 V 


Serial interface 


• 3-wire/2-wire/l 2 C bus mode : 1 channel 

• 3-wire mode (On-chip maximum 32-byte automatic transmit/receive 
function) : 1 channel 

• 3-wire/UART mode : 1 channel 


Timer 


• 16-bit timer/event counter : 

• 8-bit timer/event counter : 

• Watch timer 

• Watchdog timer 


1 channel 

2 channels 
1 channel 

1 channel 










Timer output 


3 (14-bit PWM output: 1) 


Clock output 


19.5 kHz. 39.1 kHz. 78.1 kHz, 156 kHz. 313 kHz, 625 kHz, 1.25 MHz, 2.5 MHz, 
5.0 MHz (© main system clock of 5.0 MHz) 
32.768 kHz (O subsystem clock of 32.768 kHz) 


Buzzer output 


1.2 kHz. 2.4 kHz. 4.9 kHz, 9.8 kHz (© main system clock of 5.0 MHz) 


Vectored interrupt 


22 




Maskable 


Internal: 


13. External: 7 














Nonmaskable 


Internal: 


1 
















Software 


Internal: 


1 














Test input 


Internal: 


1, External: 1 












Operating power supply voltage 


Vdd = 2.0 to 6.0 V- 


Operating ambient temperature 


-40 to +85 *C 


Package 


• 80-pin plastic QFP (14 x 14 mm) 

• 80-pm ceramic WQFN (14 x 14 mm): >jPD78P054Y. 78P058Y only 
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78K/I Series (1/2) 



____^ Part number 
Function ______ 


//PD78134 


^PD78134A 


/iPD78136 


/iPD78138 


/iPD78P138 


In full production/ 
under development 


In full production 


Basic instruction 


63 


64 


Minimum instruction execution 
• 

time 


0.33 fis <@ 12 MHz) 


ROM (byte) 


16384 
(Mask ROM) 


24576 
(Mask ROM) 


32768 
(Mask ROM) 


32768 
(PROM) 


RAM (byte) 


384 


640 


Address space 


Program, data: 64 K bytes 


Memory expansion 


Externally expandable up to 64 K bytes max. 


General register 


8 bits x 8 x 4 banks (memory mapped) 


Input/output port 




Total 


58 + 8 A/Ds 




Input 


12 


Output 


12 


I/O 


34 


Real-time output port 


4 bits x 2, or 8 bits x 1 


A/D converter input 


8-bit resolution x 8 channels 


On-chip pull-up resistor 


44 (software specifiable) 


Interrupt 




• 2-level programmable priority 

• Macro service 






Total 


17 




External 


5 


Internal 


12 


Timer/counter 


• 16-bit timer x 3 

• 7-bit timer x 1 

• 18-bit counter x 1 

• Capture register x 6 

• Compare register x 7 


PWM output 


Two 1 2-bit resolution 


Carrier frequency 


23.4 kHz 


23.4 kHz/46.9 kHz switchable 


Serial interface 


CSI x 1 

• Channel (3-wire serial I/O. SBI) 


Standby 


STOP mode 


Operating power supply voltage 


5 V± 10 % 


Package 


• 80-pin plastic QFP (14 x 20 mm) • *H»n ceramcWOFN 

114 x 20 mm) 



39 



78K/I Series (2/2) 



Function 




Part number 


/iPD78146 


/jPD78148 


/iPD78P148 


In full production/ 
under development 


In full production 


Basic instruction 


64 


Minimum instruction execution 
, time 


0.33 /is (0 12 MHz) 


ROM (byte) 


24576 
(Mask ROM) 


32768 
(Mask ROM) 


32768 
(PROM) 


RAM (byte) 


688 


816 


General register 


8 bits x 8 x 4 banks (memory mapped) 


Input/output port 




Total 


76 + 8 A/Ds + 1 timer output 






Input 


24 






Output 


12 






I/O 


40 


Real-time output port 


18 


A/D converter input 


8-bit resolution x 1 5 channels 


On-chip pull-up resistor 


48 (software specifiable) 


Interrupt 






• 2-level programmable priority 

• Macro service 






Total 


25 






External 


5 






Internal 


20 


Timer/counter 


• 16-bit timer x 3 

• 8-bit timer x 3 (remote control reception function x 1) 

• 22-bit counter x 1 

• 6-bit counter x 1 

• Capture register x 7 

• Compare register x 10 

• Watch timer x 1 


PWM output 


• 12-bit resolution x 2 (carrier frequency: 23.4 kHz/46.9 kHz switchable) 

• 8-bit resolution x 3 (carrier frequency: 5.9 kHz) 

• 14-bit resolution x 1 (carrier frequency: 5.9 kHz) 


Serial interface 


CSI x 2 

• Channel (3-wire serial I/O. SBI) 

• Channel 1 (3-wire serial I/O with automatic transmit/receive function) 


Standby 


HALT/STOP mode 


Operating power supply voltage 


5V± 10 % 


Package 


• 100-pin plastic QFP (14 x 20 mm) 


• 100-pin ceramic WQFN 
(14 x 20 mm) 
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78K/II Series (1/3) 



■ — —________^Part number 

Function 


jiPD78212 


MPD78213 


jiPD78214 


jiPD78P214 


^PD78217A 


//PD78218A 


^PD78P218A 


In full production/ 
under development 


In full production 


Basic instruction 


65 


Minimum instruction execution 
time 


0.33 fis 
(@ 12 MHz) 


0.5 /is 
(@ 12 MHz) 


0.33 /is 
l@ 12 MHz) 


0.5 fis 
(@ 12 MHz) 


0.33 fis 
(@ 12 MHz) 


ROM (bvte) 


8192 
(Mask ROM) 


ROM-less 


16384 
(Mask ROM) 


16384 
(PROM) 


ROM-less 


32768 
(Mask ROM 


32768 
(PROM) 


RAM (byte) 


384 


512 


1024 


Address space 


Program: 64 K bytes, data: 1 M bytes 


Memory expansion 


Can be expanded externally up to 1 M bytes max. 


General register 


8 bits x 8 x 4 banks (memory mapped) 


Pseudo-SRAM refresh function 


Yes 


Input/output port 




Total 


54 


36 


54 


36 


54 




Input 


14 


Output 


12 


I/O 


28 


10 


28 


10 


28 


Real-time output port 


4 bits x 2, or 8 bits x 1 


A/D converter input 


8-bit resolution x 8 channels (Also used for an input port) 


On-chip pull-up resistor 


34 


16 


34 


16 


34 


Interrupt 




• Macro service/vectored interrupt 

• 2-tevel programmable priority 






Total 


19+BRK instruction 




External 


7 


Internal 


12 


Timer/counter 


• 16-bit timer/counter x 1 

• 8-bit timer counter x 3 

• Capture register x 2 

• Compare register x 6 

• Capture/compare register x 1 
(PWM/PPG: 2x2 channels possible) 


Serial interface 


• UART (On-chip baud rate generator) x 1 

• CSI (3-wire serial I/O. SBI) x 1 


Standby 


HALT/STOP mode 


Operating power supply voltage 


5 V± 10 % 


5 V ± 0.3 V 


Package 


• 64-pin plastic shrink DIP (750 mil) 

• 64-pin plastic QUIP" 01 * 

• 68-pin plastic QFJ 
(950 x 950 mil) NoM 

• 64-pin plastic QFP (14 x 14 mm) 


• 64-pin 
ceramic 
shrink 
DIP with 
window 
(750 mil) 


• 64-pin plas 
DIP (750 n 

• 64-pin plas 
(14 x 14 m 


tic shrink 
till 

tic QFP 
m) 


• 64-pin 
ceramic 
shrink 
DIP with 
window 
(750 mil) 


• 74-pin plastic QFP (20 x 20 mm) 







Note Other than /iPD7821 2. 
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78K/II Series (2/3) 



" — — Pan number 
Function " — ■ 


MPD78220 


/iPD78224 


M PD78P224 


In full production/ 
under development 


In full production 


Basic instruction 


65 


Minimum instruction p*prutmn 

■ ■III III 1 IUI 1 1 II IJtl UVfllUI 1 CAClaULIUI 1 

time 


0.5 /is 
(@ 12 MHz) 


0.33 fjs 
(@ 12 MHz) 


ROM (byte) 


ROM-less 


16384 
(Mask ROM) 


16384 
(PROMI 


RAM (byte) 


640 


Address space 


Program: 64 K bytes, data: 1 M bytes 


Memory expansion 


Externally expandable up to 1 M bytes max. 


General register 


8 bits x 8 x 4 banks (memory mapped) 


Pseudo-SRAM refresh function 


Yes 


Input/output port 




Total 


45 + 8 comparators 63 + 8 comparators 




Input 


8 


Output 


12 


20 


I/O 


25 


35 


Real-time output port 


4 bits x 2, or 8 bits x 1 


Comparator input 


4 bits x 8 (4-bit program control flexible threshold) 


Interrupt 




• Macro service/vectored interrupt 

• 2-level programmable priority 






Total 


17 




External 


8 


Internal 


9 


Timer/counter 


• 1 6-bit timer/counter x 1 

• 8-bit timer/counter x 2 

• Capture register x 2 

• Compare register x 5 

• Capture/compare register x 1 


Serial interface 


• UARTxl 

• CSI (3-wire serial I/O, SBI) x 1 


Standby 


HALT/STOP mode 


Operating power supply voltage 


5 V± 10 % 


Package 


• 84-pin plastic QFJ (1150 x 1150 mil) 

• 94-pin plastic QFP (20 x 20 mm) 
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78K/II Series (3/3) 



Pan number 
Function * ■ — 


jiPD78233 


//PD78234 


J/PD78237 


/iPD78238 


^PD78P238 


^PD78243 


^PD78244 


In full production/ 
unripr ripuplnnmpnt 


In full production 


Ra^ir in^trnrtinn 


65 


Minimi im incfri iftinn ovori itiAn 
IVIU III 1 IUI 1 ) IMbliULUUIl CACLU UU'I 

time 


0.5 fjs 
l@ 12 MHz) 


0.33 /a 
(@ 12 MHz) 


.5 lis 
(@ 12 MHz) 


0.33 /is 
(@ 12 MHz) 


.5 
(@ 12 MHz) 


0.33 fis 
(@ 12 MHz) 


ROM (byte) 


ROM-less 


16384 
(Mask ROM) 


ROM-less 


32768 
(Mask ROM) 


32768/ 
16384*°" 
(PROM) 


ROM-less 


16384 
(Mask ROM) 


RAM (byte) 


640 


1024 


1024/640 N< "• 


512 


EEPROM (byte) 


None 


512 


Address space 


Program: 64 K bytes, data: 1 M bytes 


Memory expansion 




Can be expanded externally up to 1 M bytes max 


General register 


8 bits x 8 x 4 banks (memory mapped) 


Pseudo-SRAM refresh function 


Yes 


Input/output port 




Total 


46 


64 


46 


64 


36 


54 




Input 


16 


14 


Output 


12 


I/O 


18 


36 


18 


36 


10 


28 


Real-time output port 


4 bits x 2, or 8 bits x 1 


A/D converter input 


8-bit resolution x 8 channels (Also used for an input port) 


D/A converter output 


8-bit resolution x 2 channels 


None 


On-chip pull-up resistor 


24 


42 


24 


42 


16 


34 


•Interrupt 




• Macro service/vectored interrupt 

• 2-level programmable priority 






Total 


19 + 1 BRK 


21 + 1 BRK 




External 


7 


Internal 


12 


14 


Timer/counter 


• 12-bit PWMx 2 




• 16-bit timer/counter x 1 

• 8-bit timer/counter x 3 

• Capture register x 2 

• Compare register x 6 

• Capture/compare register x 1 
(PWM/PPG: 2x2 channels) 




Serial interface 


• UART (On-chip baud rate generator) x 1 

• CSI (3-wire serial I/O. SBI) x 1 


Standby 


STOP/HALT mode 


Operating power supply voltage 


5 V± 10 % 


Package 


• 84-pin plastic QFJ (1150 x 1150 mil) 

• 80-pin plastic QFP (14 x 14 mm) 

• 94-pin plastic QFP (20 x 20 mm) 


• 94-pin 
ceramic 
WQFN (20 
x 20 mm) 


• 64-pin plastic shrink 
DIP (750 mil) 

• 64-pin plastic QFP 
(14 x 14 mm) 



Note Set by software. 
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78K/III Series (1/7) 



Part number 
Function • 


jiPD78310A 


MPD78312A 


jiPD78P312A 


In full production/ 

UIIUGI UCVCKJ^JI I Id 11 


In full production 


Rs^if* inctri irtmn 
Ooall. llloLIULUUn 


96 


minimum instruction execution 
. time 


0.5 tis 
(© 12 MHz) 


ROM (byte) 


ROM-less 


8192 
(Mask ROM) 


8192 
(PROM) 


RAM (byte) 


256 


Address space 


Program, data: 64 K bytes 


Memory expansion 


Externally expandable up to 64 K bytes max. 


General register 


8 bits x 16 x 8 banks (memory mapped) 


Pseudo-SRAM refresh function 


Yes 


Input/output port 




Total 


32 


48 




Input 


8 


Output 


None 


I/O 


24 


40 


Real-time output port 


4 bits x 2 


A/D converter input 


8-bit resolution x 4 channels 


Interrupt 


• Macro service/vectored interrupt/context switching 






• 8-level programmable priority 






Total 


17 




External 


4 


Internal 


13 


Timer/counter 




• 16-bit presettable up/down-counter x 2 

• 16-bit interval timer x 2 

• 16-bit free running counter x 1 

• High resolution PWM output x 2 

• Timer output x 2 




Auxiliary 
register 


• Capture register x 2 

• Capture/compare register x 4 


Watchdog timer 


Yes 


Serial interface 


• UART (On-chip baud rate generator) x 1 

• CSI (3-wire serial I/O. SBI) x 1 


Standby 


HALT/STOP mode 


Operating power supply voltage 


5 V± 10 % 


Package 


• 64-pin plastic shrink DIP (750 mil) 

• 64-pin plastic QUIP 

• 64-pin plastic QFP (14 x 20 mm) 

• 68-pin plastic QFJ (950 x 950 mil) 


• 64-pin shrink DIP with 
window (750 mil) 

• 64-pin ceramic QUIP 
with window 
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78K/III Series (2/7) 



" Pan number 

Function * 

In full production/ 
under development 


/jPD78320 


jiPD78322 


/iPD78P322 
In full pr 


^PD78323 
oduction 


^PD78324 


^jPD78P324 


Basic instruction 


111 


Minimum instruction execution 
time 


0.25 ijs 
(@ 16 MHz) 


ROM (byte) 


ROM-less 


16384 
(Mask ROM) 


16384 
(PROM) 


ROM-less 


32768 
(Mask ROM 


32768 
(PROM) 


RAM (byte) 


640 


1024 


Address space 


Program, data: 64 K bytes 


Memory expansion 


Externally expandable up to 64 K bytes max. 


General register 


8 bits x 16 x 8 banks (memory mapped) 


Turbo access manager control 
signal output 


Yes 


Input/output port 




Total 


37 


55 


37 


55 




Input 


16 


Output 


None 


I/O 


21 


39 


21 


39 


Real-time output port 


8 bits x 1 


A/D convener input 


10-bit resolution x 8 channels (Also used for a pon) 


Interrupt 


• Macro service/vectored interrupt/context switching 






• 3-level programmable priority 






Total 


20 




External 


8 


Internal 


14 (Two of them are also used for external interrupt.) 


Test factor 


Internal: 1 


Timer/counter 




• 16/18-bit free running counter x 1 

• 1 6-bit timer/event counter x 1 




Pulse output 


6 


Auxiliary 
register 


• 16-bit compare register x 6 

• 1 8-bit capture register x 4 

• 18-bit capture/compare register x 2 


Watchdog timer 


Yes 


Serial interface 


• UART (On-chip baud rate generator) x 1 

• CSI (3-wire serial I/O. SBI) x 1 


Standby 


HALT/STOP mode 


Operating power supply voltage 


5V± 10 % 


5V± 5 % 


5 V± 10 % 


Others 




• On-chip 
ECC circuit 


Package 


• 74-pin plastic QFP 
(20 x 20 mm) 

• 80-pin plastic QFP 
(14 x 20 mm) 

• 68-pin plastic QFJ 
(950 x 950 nr.il) 


• 68-pin ceramic 
WQFN 

• 74-pin ceramic 
WQFN 

CO x 20 mm) 

• 80-oin ceramic 
WQFN 

114 x 20 mm! 


• 74-pin plastic QFP 
(20 x 20 mm) 

• 68-pin plastic QFJ 
(950 x 950 mil) 


■ 68-pn ceramic 

WQFN 
• 74-pin ceramic 

WQFN 

(20 x 20 mm) 
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78K/III Series (3/7) 



Part number 

Function " ■ — _____ 


HPD78327 


jiPD78328 


/jPD78P328 


/iPD78330 


jiPD78334 


/iPD78P334 


In full production/ 
under development 


In full production 




Basic instruction 


111 


Minimum instruction execution 
time 


0.25 us 
(@ 16 MHz) 


' ROM (byte) 


ROM-less 


16384 
(Mask ROM) 


16384 
(PROM) 


ROM-less 


32768 
(Mask ROM) 


32768 
(PROM) 


RAM (byte) 


512 


1024 


Address space 


Program, data: 64 K bytes 


Memory expansion 


Externally expandable up to 64 K bytes max. 


General register 


8 bits x 16 x 8 banks (memory mapped) 


Turbo access manager control 
signal output 


Yes 


None 


Input/output port 




Total 


34 


52 


70 




Input 


11 


24 


Output 


None 


I/O 


23 


41 


28 


46 


Real-time output port 


4 bits x 2. or 8 bits x 1 


8 bits x 1 


A/D converter input 


10-bit resolution x 8 channels 
(Also used for a port) 


10-bit resolution x 16 channels 
(Also used for a port) 


Interrupt 


• Macro service/vectored interrupt/context switching 






• 3-)evel programmable priority 






Total 


20 


20 




External 


4 


8 


Internal 


16 


14 (Two of them are also used 
for external interrupt.) 


Test factor 


Internal: 1 


Timer/counter 




• 16-bit timer x 2 

• 16-bit timer/counter x 1 


• 18/16-bit timer/counter x 1 

• 16-bit timer/counter x 3 




Auxiliary 
register 


• 16-bit capture/compare register x 1 

• 16-bit compare register x 14 

■ 


• 18/16-bit compare register x 5 

• 1 8/1 6-bit capture register x 3 

• 18/16-bit capture/compare register x 2 

• 16-bit compare register x 5 

• 16-bit capture register x 1 


Pulse 
output 


8 

8-bit PWM x 1 


11 


Watchdog timer 


Yes 


Serial interface 


• UART (On-chip baud rate generator) x 1 

• CSI (3-wire serial I/O. SBI) x 1 


Standby 


HALT/STOP mode 


Operating power supply voltage 


5 V± 10 % 


5V± 5 % 


5 V± 10 % 


Others 




• On-chip 
ECC circuit 


Package 


• 64-pin plastic shrink 
DIP (750 mil) 

• 64-pin plastic QFP 
(14 x 20 mm) 


• 64-pin ceramic 
shrink DIP with 
window 
(750 mil) 


• 94-pin plastic QFP 
(20 x 20 mm) 

• 84-pm plastic QFJ 
(1150 x 1150 mil) 


• 84-pin ceramic 
WOFN 

• 94-pin ceramic 
WQFN 

(20 x 20 mm) 
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78K/III Series (4/7) 



Function 




Pan number 


^PD78350 


/iPD78350A 


>jPD78352A 


/JPD78P352 


In full production/ 
under development 


In full production 


Basic instruction 


113 


Minimum instruction execution 
time 


0.16 us m 25 MHz) 


0.125 us (@ 32 MHz) 


ROM (byte) 






ROM-less 


32768 


32768 












(Mask ROM) 


(PROM) 


RAM (byte) 


640 


Address space 


Program, data: 64 K bytes 


Memory expansion 


Externally expandable up to 64 K bytes max. 


General register 


8 bits x 16 x 8 banks (memory mapped) 


Input/output port 




Total 


30 


50 






Input 


6 






Output 


None 






I/O 


24 


44 


Real-time output port 


None 


A/D converter input 


None 


D/A converter output 


None 


On-chip pull-up resistor 


None 


Interrupt 






• Vectored interrupt/macro service/contex 

• 4-(evel programmable priority 


t switching 








Total 


9 






External 


5 






Internal 


4 


Timer/counter 






• 16-bit timer x 3 




Auxiliary 


• 16-bit compare register x 2 








register 


• 16-bit capture register x 2 








Pulse output 


None 


Dedicated PWM output 


8-bit resolution x 2 channels 


Watchdog timer 






Yes 


Serial interface 


None 


Standby 


HALT/STOP mode 


Operating power supply voltage 


5 V± 10 % 


Others 


Sum-of-products operation instruction 


Package 


• 64-pin plastic QFP (14 x 14 mm) 


• 64-pm ceramic WQFN 
(14 x 14 mm)*** 



Note Under development 
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78K/III Series (5/7) 



Part number 
Function ' — 


MPD78355 


/iPD78356 


MPD78P356 


In full production/ 
under development 


Under development 


Basic instruction 


115 


Minimum instruction execution 
time 


0.125 jis (@ 32 MHz) 


ROM (byte) 


ROM-less 


49152 
(Mask ROM) 


49152 
(PROM) 


RAM (byte) 


2048 


Address space 


Program, data: 64 K bytes 


Memory expansion 


Externally expandable up to 64 K bytes max. 


General register 


8 bits x 16 x 8 banks (memory mapped) 


Input/output port 




Total 


57 


76 




Input 


9 


Output 


None 


I/O 


48 


67 


Real-time output port 


Pulse output linked with real-time pulse unit: 8 bits x 1 


A/D convener input 


10-bit resolution x 8 channels (Also used for a port) 


D/A converter output 


8-bit resolution x 2 channels 


On-chip pull-up resistor 


48 


67 


Interrupt 




• Vectored interrupt/macro service/context switching 

• 4-tevel programmable priority 






Total 


26 




External 


6 


Internal 


25 (Five of them are also used for external interrupt.) 


Timer/counter 




• 16-bit timer x 5 

• 10-bit timer x 1 




Auxiliary 
register 


• 16-bit compare register x 10 

• 10-bit compare register x 1 

• 16-bit capture/compare register x 5 


Pulse output 


10 


Dedicated PWM output 


8-/10V12-bit resolution x 2 channels 


Watchdog timer 


Yes 


Serial interface 


• UART (On-chip baud rate generator) x 1 

• CSI x 2 

3-wire serial I/O, SBI x 1 

3-wire serial I/O x 1 (with pin switching function) 


Standby 


HALT/STOP mode 


Operating power supply voltage 


Undefined 


Others 


Surrvof-products operation instruction/ 
correlation operation instruction 


On-chip ECC circuit 


Package 


• 100-pin plastic QFP (14 x 14 mm) 

• 120-pin plastic QFP (28 x 28 mm) 


• 120-pin ceramic WQFN 
(28 x 28 mm) 
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78K/III Series (6/7) 



— Part nnmhAr 
ran nuiriuei 

Function ' ■ 


/jPD78365 


^PD78366 


,jPD78P368 


In full production/ 
under development 


Under development 


Basic Instruction 


115 


Minimum instruction execution time 


0.125 tis (Internal: ©16 MHz) 


ROM (byte) 


ROM-less 


32768 
(Mask ROM) 


49152 
(PROM) 


RAM (byte) 


2048 


Address space 


Program, data: 64 K bytes 


Memory expansion 


Externally expandable up to 64 K bytes max. 


General register 


8 bits x 16 x 8 banks (memory mapped) 


Input/output port 


Total 


45 


63 


Input 


14 


Output 


None 


I/O 


31 


49 


Real-time output port 


Pulse output linked with real-time pulse unit: 4 bits x 1 


A/D converter input 


10-bit resolution x 8 channels 


Interrupt 


• Vectored interrupt/macro service/context switching 

• 4-level programmable priority 




Total 


18 


External 


6 


Internal 


14 (Two of them are also used for external interrupt.) 


Timer/counter 


• 16-bit timer x 5 




Auxiliary 
register 


• 1 6-bit compare register x 7 

• 16-bit capture/compare register x 2 

• 16-bit capture register x 3 




Pulse output 


7 


Dedicated PWM output 


8-/9-/1 0-/1 2-bit resolution x 2 channels 


Watchdog timer 




Yes 


Serial interface 


• UART (On-chip baud rate generator) x 1 (with pin switching function) 

• CSI (3-wire serial I/O. SBI) x 1 


Standby 


HALT/STOP mode 


Operating power supply voltage 


unaetineo 


Others 


• Sum-of-products operation instruction/correlation operation instruction 

• On-chip PLL circuit for clock generation (External 8-MHz -» Internal 16-MHz 
operation) 


Package 


• 80-pin plastic QFP (14 x 20 mm) 


• 80-pin ceramic WQFN 
(14 x 20 mm) 
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78K/III Series (7/7) 



Pan number 

Function ' — ■ — 


/JPD78370 


MPD78372 


/,PD78P372 


In full production/ 
under development 


Under development 


Basic instruction 


115 


Minimum instruction execution 
time 


0.125 fis (@ 32 MHz) 


ROM (byte) 


ROM-less 


24576 
(Mask ROM) 


24576 
(PROM) 


RAM (byte) 


768 


Address space 


Program, data: 64 K bytes 


Memory expansion 


Externally expandable up to 64 K bytes max. 


General register 


8 bits x 16 x 8 banks (memory mapped) 


Input/output port 




Total 


41 


60 




Input 


17 


Output 


None 


I/O 


24 


43 


Real-time output port 


None 


A/D converter input 


10-bit resolution x 16 channels 


D/A converter output 


None 


On-chip pull-up resistor 


25 


44 


Interrupt 




• Vectored interrupt/macro service/context switching 

• 4-level programmable priority 






Total 


23 




External 


11 


Internal 


18 (Six of them are also used for external interrupt.) 


Timer/counter 




• 18-/1 6-bit timer x 1 

• 16-bit timer x 1 




Auxiliary 
register 


• 18-/1 6-bit capture/compare register x 6 

• 16-bit compare register x 4 


Pulse output 


10 


Dedicated PWM output 


None 


Watchdog timer 


Yes 


Serial interface 


• UART (On-chip baud rate generator) x 1 

• CSI (3-wire serial I/O) x 1 


Standby 


HALT/STOP mode, standby function invalid mode 


Operating power supply voltage 


Undefined 


Others 


Sum-of-pfoducts operation instruction/ 
correlation operation instruction 


On-chip ECC circuit 


Package 


• 80-pin plastic QFP (14 x 20 mm) 


• 80-pin ceramic WQFN 
(14 x 20 mm) 
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78K/IV Series (78K/ll+subseries) 



' — Part number 

Function ! _ 


/iPD784020 


jiPD784021 


/JPD784025 


/IPD784026 


^PD78P4026 


In full production/ 
under development 


Under development 


Basic instructions (mnemonic) 


113 


General register 


8-bit x 16 x 8 banks, or 1 6-bit x 8 x 8 banks (memory mapped) 


Minimum instruction execution 
time 


160 ns/320 ns/640 ns/1280 ns (@ 25 MHz) 


On-chip memory capacity 


ROM 


None 


48 K bytes 
(Mask ROM) 


64 K bytes 
(Mask ROM) 


64 K bytes 
(PROM) 


RAM 


512 bytes 


2048 bytes 


Memory 
space 


Program 
Data 


1M bytes total 


I/O pin 


Total 


46 


64 


Input 


8 


8 


I/O 


34 


56 


Output 


4 





Pin with added 
junction w 


Pin with pull-up 
resistor 


32 


54 


LED direct drive 
output ■ 


8 


24 


Transistor direct 
drive 


8 


Real-time output port 


4 bits x 2, or 8 bits x 1 




16-bit timer/counter 


t,mer/reg,ster x 1 P ulse ° u, P ut 8vailable 
compare register x 2 ,0i > 9,e ou,put l 
LptuTe renter xl PWM/PPG output 
1 I one-shot pulse output J 


16-bit timer/counter 1 


timer/register x 1 

compare register x 1 pulse output available 
capture register x 1 (real-time output: 4 bits x 2) 
.capture/compare register x 1 


16-bit timer/counter 2 


'timer/register x 1 . v ,j|. ble 
compare register x 1 (toggle output 1 
capture/compare register x 1 [ pw^ppc j 

.capture register x 1 


16-txt timer/counter 3 


timer/register x 1 
compare register x 1 


PWM output function 


12-bit resolution x 2 channels 


Serial interface 


• UART x IOE (3-wire serial I/O) : 2 channels (On-chip baud rate generator) 

• CSI (3-wire serial I/O. SBI) : 1 channel 


A/D converter 


8-bit resolution x 8 channels 


D/A converter 


8-bit resolution x 2 channels 


Watchdog timer 


1 channel 


Interrupt 


23 factors (7 external factors (variable sampling clock input: 1). 16 internal factors) 
4-ievel programmable priority 

3 modes of processing (macro service, vectored interrupt, context switch) 


Standby 


HALT/STOP/IDLE mode 


Clock output 


None 


fen. fcu/2. fcui/4, fcLK/8. or fan/16 selectable 
(usable at 1-bit output port) 


Operating power supply voltage 


2.7 V to 6.0 V 


Package 


80-pin plastic QFP (14 x 14 mm) 


» 80-pin ceramic 
WQFN 

(14 x 14 mm) 



Note The pin with added function is included in the I/O pin. 
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[MEMO] 
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4.3 78K/0 Series 

The 78K/0 series comprises general-purpose 8-bit single-chip microcomputers. This series has a wide range of 
operating supply voltage and low current dissipation, and is the most suitable for battery-driven portable sets. 



Series 


Title 
(Subseries) 


Part No. 


Page 


/OSJU 


/irU/oUUZ 


..on -7or*n 1 d 
/irU /oUUl b 

78002 B 
78P014 


00 




//PD78014 


jjPD78011B 
7801 2B 
78013 
78014 
78P014 


57 




MPD78024 


//PD78023 
78024 
78P024 


59 




MPD78044A 


jiPD78042A 
78043A 
78044A 
78045A 
78P048A 


61 




jiPD78054 


/IPD78052 
78053 
78054 
78P054 
78055 
78056 
78058 
78P058 


63 




J/PD78064 


MPD78062 
78063 
78064 
78P064 


67 



Series 


Title 
(Subseries) 


Part No. 


Page 


78K/0 


/IPD78078 


/iPD78074 
78075 
78076 
78078 
78P078 


65 




J/PD78083 


/1PD78081 
78082 
78P083 


69 




//PD78098 


tiPD 78094 
78095 
78096 
78098A 
78P098A 
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A/PD78002Y 


/IPD78001BY 
78002BY 
78P014Y 


73 




//PD78014Y 


//PD78011BY 
78012BY 
7801 3Y 
7801 4Y 
78P014Y 


75 




/iPD78054Y 


//PD78052Y 
78053Y 
78054Y 
78P054Y 
78055Y 
78056Y 
78058Y 
78P058Y 


77 
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78K/0 Series Product Development 



Product during 
lull production 



\ Product urwJer 



Y subserws products support 
the i»C bus 



100-onp 

Addition ot 8-Ot timer/event coixiief 
External e»ten*on function enhancemeni 
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4.3.1 /iPD78002 



General-Purpose Control Microcomputer 
Products: /iPD78001B, 78002B, 78P014 

The //PD78002B is an 8-bit single-chip microcomputer belonging to the 78K/0 series. 

The //PD78002B has an on-chip high-speed and high-performance CPU as well as on-chip peripheral hardware 
including ROM, RAM, I/O ports, timer, serial interface and interrupt control. Bit processing is possible in the whole 
address space. 

The //PD78002B offers good cost performance, and is ideally suited for control applications for consumer products. 

With the one-time PROM or EPROM on-chip products, the //PD78P014, which can operate in the same range of 
power supply voltage as on-chip mask ROM products, is available. This product is powerful for application system 
development, early startup and limited production. 

Features 

O A series of products with ROM, RAM capacities of a variety 

• ROM: 8 K bytes to 16 K bytes 

• Internal high-speed RAM: 256 bytes to 384 bytes 
o External memory expansion space: 64 K bytes 

O Minimum instruction execution time: 0.4 fis (@ 10 MHz) 
O Instruction set suited to a control use 

Bit processing in the whole address space is possible. 
O I/O port: 53 
O Serial interface: 1 channel 
O Timer: 4 channels 

o Vectored interrupt: 1 1 (external: 4, internal: 7) 

O Test input: 2 (external: 1, internal: 1) 

o On-chip clock subsystem clock oscillator 

O Operating power supply voltage range: 2.7 to 6.0 V 

O Low power dissipation 

O Software can be developed by C compiler or structured assembler. 

Application Field 

Telephones, VCRs, audio equipment, cameras, home electric appliance, etc. 
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Block Diagram 



TOI/P31 
TI1/P33 



T02/P32 
TI2/P34 



6*11 TIMER/ 
EVENT COUNTER 1 



Win TIMER/ 
EVENT COUNTER 2 



C=0 



WATCHDOG TIMER (] [) 



WATCH TIMER ^ ^ 



SI0/SBO/P25 
SO O/SB1 /P26 
SCK0/P27 



SERIAL 
INTERFACE 



INTPO/POO , M 

•4NTP3/P03 ^ 



INTERRUPT /l \ 

CONTROL \i 1/ 



PROGRAM COUNTER 



12 



ROM 

PROGRAM MEMORY 



DECODE 
AND 

CONTROL 



GENERAL REG 



C=3 



RAM 
DATA MEMORY 



\7 



BUZZER 


CLOCK 

OUTPUT 

CONTROL 


CLOCK 


CLOCK GENERATOR 


STAND BY 


OUTPUT 


DIVIDER 


SUB | MAIN 


CONTROL 



T T 

BUZ/P36 PCL/P35 



TTTT 

PM/XT1 XT! XI X! 



Mil 

BISTf Voo Vis IC 



-o POO 



C=^>j PORTO [C^> P0T-P03 



PORTi 



C^> p,o - p ' 7 



<^> PORT2 <J^> P20-P27 



PORT3 <^> P30-P37 




<J=!> P0RT4 P40-P47 



PORT5 



C^> PS °- P57 



<^Z^> PORT6 <^£> 



P60-P67 



EXTERNAL 
ACCESS 



/l— N AD0/P40- 
W AD7/P47 

N. A8/P50- 

A15/P57 

-o RD/P64 
-o WR/P 65 
-o WAIT/P66 
-o ASTB/P67 



Remarks 1. Internal ROM. RAM capacity depends on the product. 
2. IC for mask ROM. Vppfor the jjPD78P014. 
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4.3.2 /IPD78014 



Microcomputer for Control with On-Chip A/D Converter 
Products: /xPD78011B, 78012B, 78013, 78014, 78P014 

The //PD78014 is an 8-bit single-chip microcomputer belonging to the 78K/0 series. 

The //PD78014 has an on-chip high-speed and high-performance CPU as well as various on-chip peripheral 
hardware including ROM, RAM, I/O ports. 8-bit resolution A/D converter, timer, serial interface and interrupt control, 
and is ideally suited for consumer product applications. 

The /iPD78P01 4 one-time PROM product or EPROM product, which can operate in the same range of power supply 
voltage as mask ROM, is available. This product is powerful for application system development, early startup and 
limited production. 

Additionally, various development tools (IE-78000-R, assembler, etc.) are available. 
Features 

o A series of products with ROM. RAM capacities of a variety 

• ROM: 8 K bytes to 32 K bytes 

• Internal high-speed RAM: 51 2 bytes to 1 024 bytes 

• Buffer RAM: 32 bytes 
O External memory expansion space: 64 K bytes 
O Minimum instruction execution time: 0.4 /is (® 10 MHz) 
O Instruction set suited to a control use 

• Bit processing in the whole address space is possible. 

• Multiplication/division instruction incorporated 
O I/O port: 53 

O 8-bit resolution A/D converter: 8 channels 
O Serial interface: 2 channels 

• On-chip maximum 32-byte data automatic transmit/receive function 
O Timer: 5 channels 

O Vectored interrupt: 14 (external: 4, internal: 10) 
O Test input: 2 (external: 1, internal: 1) 
O On-chip clock subsystem clock oscillator 
O Operating power supply voltage range: 2.7 to 6.0 V 
O Software can be developed by C compiler or structured assembler. 

Application Field 

Telephones. VCRs, audio equipment, cameras, home electric appliance, etc. 
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Block Diagram 



TO0/P30 < 
TI0/1NTPO/P00 < 

T01/P31 ' 
TI1/P33 < 



16-bit TIMER/ 
EVENT COUNTER 



Win TIMER/ /i (v 

o EVENT COUNTER 1 \j 1/ 



TP2/P32 c 
TI2/P34C 



S*it TIMER/ 
EVENT COUNTER 2 



WATCHDOG TIMER ^ *S 



WATCH TIMER 



SI0/SB0/P25 < 
SO0/SB1/P26 < 



SERIAL 
INTERFACE 



SI1/P20 < 
SQ1/P2) i 

SCIC1/P22 < 
STB/P23 < 

BUSY/P24 i 









SERIAL 






INTERFACE 1 







ANIO/P10 . \i 

-ANI7/P17 C= V 

AVooO A/D CONVERTER (T=> 

AVbo- 
AV«> o- 



INTPO/POO, M 

-INTP3/P03 



INTERRUPT /l K| 

CONTROL \J </ 



PROGRAM COUNTER 



ROM 

PROGRAM MEMORY 



DECODE 
AND 

CONTROL 



GENERAL REG 



RAM 
OATA MEMORY 



BUZZER 


CLOCK 

OUTPUT 

CONTROL 


CLOCK 


CLOCK GENERATOR 


STANDBY 


OUTPUT 


DIVIDER 


SUB 


MAIN 


CONTROL 



i r 

BUZ/P36 PCL/P35 



TTTT 

P04/XTI XT2 X1 X2 



1 1 1 I 



Voo Vts IC 
(V>»> 



- POO 

PORTO C=> PO1-P03 

. U^S P04 



PORTl 



CZZ^ PORT2 <^> P20-P27 



CZZ^> PORT3 P30-P37 




(]ZZ^> PORT4 ^> P40-P47 



<^Zj> PORT5 <JZ^> P50-PS7 



C=£ PORT6 <^> P6W67 







EXTERNAL 


=0 


ACCESS 

















ADO/P40- 
' AD7/P47 

. A8/PSO- 
A1S/P57 

' RD/P64 
■ WR/P65 
' WAiT/P66 
l ASTB/P67 



Remarks 1. Internal ROM. RAM capacity depends on the product. 
2. IC for mask ROM. Vpp for the /tPD78P014. 



4.3.3 /iPD78024 (Preliminary) 

Microcomputer for Control with On-Chip FIP Controller/Driver 
Products: pPD78023. 78024, 78P024 Note 

Note Under development 



The J/PD78024 is a 78K/0 series product with the same functions as the ^PD78014. but also incorporating a FIP 
controller/driver. 

Features 

O Minimum instruction execution time: 0.4 (@ 5.0 MHz) 
O On-chip FIP controller/driver 
Total of display outputs: 26 

• Number of segments : 9 to 16 

• Number of digits : 2 to 16 

O A series of products with ROM. RAM capacities of a variety 

• ROM : 24 K bytes to 32 K bytes 

• Internal high-speed RAM : 512 bytes 

• FIP display RAM : 32 bytes 
o Serial interface: 2 channels 

o I/O ports: 54 

Application Field 

VCRs, audio equipment, microwave oven, etc. 
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Block Diagram 



TO0/P30 
TIO/INTFWPOO 



T01/P31 
TI1/P33 



T02/P32 
TI2/P34 



1 WW TIMER/ 
EVENT COUNTER 



S-bit TIMER/ 
EVENT COUNTER 1 



a*it TIMER/ 
EVENT COUNTER 2 



WATCHDOG TIMER ^ ^ 



WATCH TIMER !^ ^ 



SI0/S80/P25 
SCKVSB1/P26 
SCKO/P27 



SI1/P20 
S01/P21 
SCKI/P22 



SERIAL 
INTERFACE 



SERIAL 
INTERFACE 1 



ANI0/P1O . M 

-ANI7/P17 ' ✓ 

AVis o- 
AV«t« o- 



A/D CONVERTER \^Z$ 



INTPOmO/POO | 



-INTP3/P03 



INTERRUPT /l \ 

CONTROL Si ✓ 



PROGRAM COUNTER 



ROM 

PROGRAM MEMORY 



DECODE 
AND 

CONTROL 



GENERAL REG 



RAM 
DATA MEMORY 



I 



BUZZER 


CLOCK 

OUTPUT 

CONTROL 


CLOCK 


CLOCK GENERATOR 


STANDBY 


OUTPUT 


DIVIDER 


SUB 


MAIN 


CONTROL 



T T 

8UZ/P36 PCL/P35 



TTTT 



P04/XT1 XT2 XI X2 



1111 



Vis IC 

rv»i 



C=£> PORT1 P10-P17 



PORTO 



o POO 
P01-P03 



PORT2 




PORTS Zl£> PB0.P81 



3 



C^> PORT11 P110-P117 



PORT10 Zl£> P1CXVP107 



FIP 

CONTROLLER/ 
DRIVER 



IZ£> FIFWIP25 



Remarks 1. Internal ROM capacity depends on the product. 
2. ( ) is applied to the //PD78P024 only. 



60 



4.3.4 /d»D78044A 



Microcomputer for Control with On-Chip FIP Controller/Driver 
Products: /d>D78042A, 78043A, 78044A, 78045A, 78P048A Note 

Note Under development 

The /iPD78044A adds a 6-bit up/down counter to the /iPD78024 in the same 78K/0 series, and contains enhanced 
FIP controller/driver and I/O ports. With such a complete array of hardware on-chip, this device is perfect for 
applications such as VCRs and audio. 

Features 

O Minimum instruction execution time: 0.4 /is (@ 5.0 MHz) 
O On-chip FIP controller/driver 
Total of display outputs: 34 

• Number of segments : 9 to 24 

• Number of digits : 2 to 16 

O A series of products with ROM, RAM capacities of a variety 

• ROM : 16 K bytes to 60 K bytes 

• Internal high-speed RAM: 512 bytes to 1024 bytes 

• Buffer RAM : 64 bytes 

• FIP display RAM : 48 bytes 

• Internal expanded RAM : 1 024 bytes (only for /iPD78P048A) 
O On-chip 6-bit up/down counter 

O Serial interface: 2 channels 

. On-chip maximum 64-byte automatic transmit/receive function 
O I/O ports: 68 

Application Field 

VCRs, audio equipment, etc. 
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Block Diagram 



TO0/P30 i 
TI0/INTPO/PO0 l 



T01/P31 « 
TI1/P33 < 



T02/P32 i 
TI2/P34 i 



16-Bit TIMER/ 
EVENT COUNTER 



C=0 



S-tart TIMER/ 
EVENT COUNTER ' 



W« TIMER/ 
EVENT COUNTER 2 



WATCHDOG TIMER 



WATCH TIMER 



c=c> 



CIO/INTP3/P03 I 



SI0/SB0/P25 < 
SO0/SB1/P26 < 
SCK0/P27 « 

S11/P20 < 
S01/P21 i 

SCK1/P22 < 
STB/P23 ' 

BUSY/P24 ( 



6-b.I UP/DOWN 
COUNTER 



SERIAL 
INTERFACE 



O— » 


SERIAL 




INTERFACE 1 











ANI0/P10 , — m 
-ANI7/P17 1 — i/ 
AVoo o- 
AVu o- 
AV«» o- 



A/D CONVERTER 



INTPO/TIO/POO . -sj 

-)NTP3/O0/P03 ^ 



INTERRUPT /I 

CONTROL \i S 



PROGRAM COUNTER 



ROM 

PROGRAM MEMORY 



=3 



OECODE 
AND 

CONTROL 



GENERAL REG 



RAM 
DATA MEMORY 



1 



BUZZER 


CLOCK 

OUTPUT 

CONTROL 


CLOCK 


CLOCK GENERATOR 


STAND BY 


OUTPUT 


DIVIDER 


SUB | MAIN 


CONTROL 



i r 

BUZ/P36 PCL/P35 



TTTT 

P04/XT1 XT2 XI X2 



i I 1 1 
RESET Voo Vss IC 



C=0 



C=^> p ORTl P10-PI7 



PORTO 



-o POO 
C=>P01-P03 
-o P04 



PORT2 



P20-P27 



PORT3 



<^>P30-P37 



C=£ PORT7 <^> P70-P74 




£ PORTS ZZ^> P80 P81 



!) PORT9 ZZ^> P90-P97 



c=c> 



C=[> PCWT12 P120-P127 



J> PORTIO ZZ^> P100-P107 



PORT1 1 



£^>PM0-P117 



FIP 

CONTROLLER/ 
DRIVER 



RPO-FIP33 
-OVu»o 



Remarks 1. Internal ROM, RAM capacity depends on the product. 
2. ( ) is applied to the jiPD78P048A only. 
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4.3.5 /JPD78054 



Microcomputer for Control with On-Chip D/A and A/D Converters, and UART 

Products: /iPD78052, 78053, 78054, 78P054, 78055, 78056, 78058, 78P058 

The /iPD78054 is a product with enhanced functions such as serial interface and I/O port of the fiPD7801 4 of the 
same 78K/0 series, incorporating the additional 8-bit resolution D/A converter and real-time output port. 

Features 

o 8-bit resolution D/A converter: 2 channels 
O 8-bit resolution A/D converter: 8 channels 
o Serial interface: 3 channels 

• 3-wire/SBI/2-wire mode : 1 channel 

• 3-wire mode (on-chip automatic transmit/receive function): 1 channel 

• 3-wire/UART mode : 1 channel 

O Instruction execution time: Changeable from high-speed (0.4 /is) to low-speed (122 (is) 
O On-chip mass storage ROM/RAM 

• ROM : 16 KB to 32 KB 

• Internal high-speed RAM: 512 bytes to 1024 bytes 

• Buffer RAM : 32 bytes 

• Internal expanded RAM : 1024 bytes (jiPD78058. 78P058 only) 
O I/O ports: 69 

O Timer: 5 channels 

O Vectored interrupt: 22 (Internal: 15, External: 7) 

O Test input: 2 (Internal: 1, External: 1) 

O Operating power supply voltage range: Vdd = 2.0 to 6.0 V 

Application Field 

Cellular phones, pagers, printers, AV equipment, etc. 
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Block Diagram 



TO0/P30< 
TI0O/INTP0/P00 < 
TI01/INTP1/P01 < 

T01/P31 < 
TI1/P33< 

T02/P32 < 
' 7I2/P34 < 



SI0/SB0/P25 c 
SO0/SB1/P26 c 
SCK0/P27 c 

SI1/P20C 
S01/P21 c 

SCK1/P22 < 
STB/P23 < 

BUSY/P24 e 

SI2/RxD/P70 t 
S0 2/UD/P71 c 
SCK2/ASCK/P72 < 

ANI0/P10 
•ANI7/P17 
AVoo 
AVts 
AVuwo 

ANO0/P130. 
AN01/P131 

AVssc 
AVm», ( 

RTPWP120 
-RTP7/P127 

INTPO/POO 
-INTP6/P06 



1 SOU TIMER/ 
EVENT COUNTER 



8-brt TIMER/ 
EVENT COUNTER 1 



8-toit TIMER/ 
EVENT COUNTER 2 



=5 



WATCHDOG TIMER 



WATCH TIMER ? 



SERIAL 
INTERFACE 



SERIAL 
INTERFACE 1 



SERIAL 
INTERFACE 2 



A/D CONVERTER 



D/A CONVERTER 



REAL-TIME 
OUTPUT PORT 



INTERRUPT /l 

CONTROL Sj J 



PROGRAM COUNTER 



\7 



ROM 

PROGRAM MEMORY 



DECODE 
AND 

CONTROL 



GENERAL REG 



RAM 
DATA MEMORY 



1 



PORTO <^j> P01-P06 
I U — o P07 



POO 



C=) PORT2 <^> P20-P27 



C=£> PORT3 <^> P30-P37 



BUZZER 


CLOCK 

OUTPUT 

CONTROL 


CLOCK 


CLOCK GENERATOR 


STAND BY 


OUTPUT 


DIVIDER 


SUB 


MAIN 


CONTROL 



T T 

BUZ/P36 PCL/P35 



rrrr 

P07/XT1 XT2 XI X2 



J_i i 1 
RESET Voo Vis IC 
(VM 



C=v P0RT4 P4 °- P47 



C=^> PORT5 <£^> P50-P57 



C=^) PORT6 ()^> P60-P67 



PORTI P1Q.P17 



<^=D PORT? P70-P72 



<^ZZ^) PORT12 P120-P127 



PORT13 (JZ^> P130. P13I 



EXTERNAL 
ACCESS 



/t-jv. AD0/P40- 
SpV A07/P47 

N. A8/P50- 

1' A15/P57 

-o RD/P64 

-o WR/P65 

-o WATf/P66 

-o ASTB/P67 



1. Internal ROM and RAM capacity depends on the product. 

2. ( ) is applied to the /iPD78P054 and 78P058 only. 
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4.3.6 /iPD78078 (Preliminary) 



Microcomputer for Control with D/A and A/D Converters, and UART 
Products: /iPD78074 Not «. 78075 Note , 78076, 78078 Note , 78P078 Note 

Note Under development 

The //PD78078 is a product with enhanced functions such as external interface and I/O port of the /jPD78054 of 
the same 78K/0 series, incorporating the additional two 8-bit timers. 

Features 

O 8-bit resolution D/A convener: 2 channels 
O 8-bit resolution A/D converter: 8 channels 
O Serial interface: 3 channels 

• 3-wire/SBI/2-wire mode : 1 channel 

• 3-wire mode (On-chip automatic transmit/receive function): 1 channel 

• 3-wire/UART mode : 1 channel 

O Instruction execution time: Changeable from high-speed (0.4 /is) to low-speed (122 fis) 
O On-chip mass storage ROM/RAM 

• ROM : 32 KB to 60 KB 

• Internal high-speed RAM: 1024 bytes 

• Buffer RAM : 32 bytes 

• Internal expanded RAM : 1 024 bytes (//PD78076. 78078. 78P078 only) 
O I/O ports: 88 

O Timer: 7 channels 

O Vectored interrupt: 24 (Internal: 17, External: 7) 

O Test input: 2 (Internal: 1, External: 1) 

O Operating power supply voltage range: Vdd= 1.8 to 5.5 V 

Application Field 

Cellular phones, pagers, printers. AV equipment, etc. 
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Block Diagram 



TO0/P30 c 
TIOO/INTPO/POO c 
TI01/INTP1/PO1 c 

TOI/P31 « 
TM/P33 c 

T02/P32 c 
TI2/P34 c 

P100/TI5/TO5 c 
P101/TI6/TO6 < 



16*n TIMER/ 
EVENT COUNTER 



8-t»t TIMER/ /l \ 

EVENT COUNTER I \ ✓ 



8*t TIMER/ 
EVENT COUNTER 2 



8*1 TIMER/ 
EVENT COUNTER 5 



C=C> 



H»t TIMER/ /I S 

EVENT COUNTER 6 ^ ✓ 



WATCHDOG TIMER 



WATCH TIMER (^ZZ^> 



SI0/SB0/P2S e 
SOO/SB1/P26 e 
SCKO/P27 c 

SI1/P20 < 
S01/P21 < 

SCK1/P22 < 
STB/P23 < 

BUSY/P24 < 

SI2/RxD/P70 < 

S02/TxO/P71 < 

SCK27ASCK/P72 l 



SERIAL 
INTERFACE 



SERIAL 
INTERFACE 1 



SERIAL 
INTERFACE 2 



ANI0/P10 I 

•ANI7/P17 1 ^ 

AVdo o- 
AVu o- 
AVmw o- 



ANO0/P130. 
AN01/P131 ' 



INTPO/POO ,— Aj 
-INTP6/P06 



A/D CONVERTER ^Il£> 



D/A CONVERTER 



INTERRUPT 
CONTROL 



PROGRAM COUNTER 



ii 



ROM 

PROGRAM MEMORY 



DECODE 
AND 

CONTROL 



GENERAL REG 



DATA MEMORY 



77 




BUZZER 


CLOCK 

OUTPUT 

CONTROL 


CLOCK 


CLOCK GENERATOR 


STAND BY 


OUTPUT 


DIVIDER 


SUB 


MAIN 


CONTROL 



i r 

BUZ/P36 PCUP35 



TTTT 

XT1/P07 XT2 XI X2 



1111 
RUTT Voo Vb IC 



PORTO 
PORT1 
PORT2 
PORT3 
PORT* 
PORT5 
PORT6 
PORT7 
PORTS 
PORT9 
PORT10 



-o POO 
C=> P01-P06 
— o P07 

W> P'O-P'7 
<^>P30-P37 

<X> P *°- P47 

C=> PSO-P57 
<^P60-P67 

<^>P80-P87 

C=D P9 °- P96 

P100-P103 



PO RT 12 P120-P127 
POP.T13 (]Z^> P'30. P13I 



3 



OUTPLTT PORT 



REAL-TIME I N. RTPO/P120- 

— y i 



RTP7/P127 



EXTERNAL 
ACCESS 



/I— N, AD0/P40- 
Sj— AD7/P47 

N A0/P80- 

k> A7/PB7 

N , A8/P50- 



A15/PS7 
RD/P64 
WR/P65 
WATT/P66 
ASTB/P67 



Remarks 1. Internal ROM, RAM capacity depends on the product. 
2. ( ) is applied to the /iPD78P078 only. 
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4.3.7 /IPD78064 

Microcomputer for Control with On-Chip LCD Controller/Driver and UART 

Products: ^PD78062, 78063. 78064, 78P064 

The /iPD78064 is a product with enhanced functions such as the serial interface and I/O port of the J/PD78014 
of the same 78K/0 series, and additionally incorporating an LCD controller/driver. 



o 8-bit resolution A/D converter: 8 channels 
o Serial interface: 2 channels 

• 3-wire/SBI/2-wire mode: 1 channel 

• 3-wire/UART mode : 1 channel 

o Instruction execution time: Changeable from high-speed (0.4 ^s) to low-speed (122 //s) 
O On-chip mass storage ROM/RAM 

• ROM : 16 KB to 32 KB 

• Internal high-speed RAM: 512 bytes to 1024 bytes 

• LCD displaying RAM : 40 x 4 bits 
O I/O ports: 57 

o Timer: 5 channels 

O Vectored interrupt: 20 (Internal: 14. External: 6) 

O Test input: 2 (Internal: 1, External: 1) 

O Operating power supply voltage range: Vdd = 2.0 to 6.0 V 

Application Field 

Cellular phones, pagers. CD and tape recorders and radios, cameras, etc. 



Features 




O LCD controller/driver 

• Segment signal output : Maximum 40 

• Common signal output: Maximum 4 

• Bias changeover : 1/2 or 1/3 
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Block Diagram 



TO0/P30 c 
TI0O/1NTP0/P0O < 
TI01/INTP1/P01 < 

T01/P31 < 
TI1/P33 ( 

" T02/P32 < 
TI2/P34< 



TIMER/ 
EVENT COUNTER 



W>| TIMER/ 
EVENT COUNTER 1 



C=3 
WATCHDOG TIMER ^ S 



8*1 timer; 
EVENT COUNTER 2 



SI0/SB0/P2S c 
SOO/SB1/P26 c 
SCMW27C 

SI2/RxD/P70 c 
S02/MVP71 < 
SCK2/ASCW72 < 



SERIAL 
INTERFACE 



SERIAL 
INTERFACE 2 



ANIO/PIO, M 

■ANI7/P17tV 



AVooo A/D CONVERTER 

AVss O 



INTPO/POO __K INTERRUPT /I K 

-INTP5/P05 >=v> CONTROL s, 



PROGRAM COUNTER 



A 



ROM 

PROGRAM MEMORY 



=0 



OECODE 
AND 

CONTROL 



GENERAL REG 



RAM 
DATA MEMORY 



BUZZER 


CLOCK 

OUTPUT 

CONTROL 


CLOCK 


CLOCK GENERATOR 


STAND BY 


OUTPUT 


DIVIDER 


SUB | MAIN 


CONTROL 



i r 

8UZ/P36 PCUP35 



P07/XT1 XT2 XI X2 



Mil 



Voo Vo IC 



| POO 

(Zr) PORTO P0, ' P05 
N I . U-o P07 



C=^> PORT! (<]Z^> P10-P17 



<^> P25-P27 
C=[> P30-P37 
PORT7 £^ P70-P72 



PORT3 



V=J> PORT9 <|=J> P90-P97 



d=Z[> PORT10 (J^> P10O-P103 
PORT11 (JZ^> PI10J>117 



<^> PORTS <^> P80-PS7 



LCO 
CONTROLLER/ 
DRIVER 



=t>»S23 
_t^> S24/P97.S31/P90 



COMWTOM3 

f Iv.r-U,^ 
> BIAS 



Remarks 1. Internal ROM and RAM capacity depends on the product. 
2. ( ) is applied to the /iPD78P064 only. 
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4.3.8 MPD78083 (Preliminary) 



Microcomputer for Control with A/D Converter and UART 

Products: /J>D78081, 78082, 78P083 

In addition to a high-speed, high-performance CPU, the //PD78082 contains on-chip peripheral hardware such as 
ROM, RAM, I/O ports, an 8-bit resolution A/D converter, timer, serial interface, interrupt controller, etc. 

Features 

O 8-bit resolution A/D converter: 8 channels 
o Serial interface: 1 channel 

• 3-wire/UART mode selectable: 1 channel 

O Instruction execution time: Changeable from high-speed (0.4 /is) to low-speed (12.8 (is) 
o On-chip mass storage ROM/RAM 

• ROM: 8 KB to 24 KB 

• Internal high-speed RAM: 256 bytes to 512 bytes 
O I/O ports: 33 

O Timer: 3 channels 

O Vectored interrupt: 13 (Internal: 10, External: 3) 

O Operating power supply voltage range: Vdd = 1.8 to 5.5 V 

Application Field 

Air bags. CRT displays, keyboards, air conditioners, water heaters, boilers, fan heaters, dash boards, etc. 
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Block Diagram 



P100/TI5/TO5 < 



P101/TI6/TO6 < 



8*il TIMER/ 
EVENT COUNTER 5 



B^tTIMEFV 
EVENT COUNTER 6 



WATCHDOG TIMER f * — 



SI2/RxD/P70 o- 
SQ2/TxD/P71 o. 
SCK2/ASCK/P72 o— . 



SERIAL 
INTERFACE 2 



ANI0/P10. Nj 

AVooo- 
AVjso- 
AVw. o- 



A/D CONVERTER 



INTP1/P01 . M 



INTERRUPT /l rs. 

CONTROL \ i/ 



PROGRAM COUNTER 



ROM 

PROGRAM MEMORY 



DECODE 
AND 

CONTROL 



GENERAL REG 



RAM 
DATA MEMORY 



1 



C=^> PORT1 <^> P 10 -P17 



^ZZ^> PORT3 <]z[> P30-P3? 



7^: 



V 
ALU 



PSW 



SP 



BUZZER 


CLOCK 

OUTPUT 

CONTROL 


CLOCK 


CLOCK GENERATOR 


STAND BY 


OUTPUT 


DIVIDER 


MAIN 


CONTROL 



F i T 



BUZ/P36 PCL/P35 



XI X2 



Mil 



V«s IC 
HM 



<^Z> PORTO <^> P01-P03 



C=) PO"T5 <^> P50-P57 



PORT7 <^> P7W72 



(]Zr[> PORT10 C^rJ> PIOO. P101 



1. Internal ROM and RAM capacity depends on the product. 

2. ( ) is applied to the jiPD78P083 only. 
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4.3.9 /zPD78098 



Microcomputer for Control with On-Chip lEBus Controller, D/A and A/D Converters, and UART 
Products: /J»D78094, 78095, 78096, 78098A Note , 78P098A Note 

Note Under development 

The //PD78098A is an advanced version of the /iPD78014 (78K/0 series), with lEBus controller, 8-bit resolution 
D/A converter, real-time output port, and improved serial interface and I/O port. 

Features 

O lEBus controller 

Effective transmission speed: 3.9 kbps/17 kbps/26 kbps 
O 8-bit resolution D/A converter: 2 channels 
O 8-bit resolution A/D converter: 8 channels 
o Serial interface: 3 channels 

• 3-wire/SBI/2-wire mode : 1 channel 

• 3-wire mode (on-chip automatic transmit/receive function) : 1 channel 

• 3-wire/UART mode • : 1 channel 

O Instruction execution time: Changeable from high-speed (0.4 (is) to low-speed (122 (is) 
O On-chip mass storage ROM/RAM 

• ROM : 32 KB to 60 KB 

• Internal high-speed RAM: 1024 bytes 

• Buffer RAM : 32 bytes 

• Internal expanded RAM : 2048 bytes (jiPD78098A, 78P098A only) 
O I/O ports: 69 

O Timer: 5 channels 

O Vectored interrupt: 23 (Internal: 16. External: 7) 

O Test input: 2 (Internal: 1, External: 1) 

O Operating power supply voltage range: Vdd = 2.7 to 6.0 V 

Application Field 

Car-mounted audio equipment. CD changers, etc. 
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Block Diagram 



TO0/P30 < 
TI0O/INTPO/P00 < 
TI01/INTP1/P01 < 

T01/P31 < 
TI1/P33 < 

T02/P32 < 
-. TI2/P34" 



SIO/SB0/P25 ( 
SO 0/SB1 /P26 ( 
SCK0/P27 ( 

SI1/P20 < 
S01/P21 l 

SCK1/P22 < 
STB/P23 < 

BUSY/P24 < 

SI2/RXLVP70 < 

S02/TxD/P71 < 

SCK2/ASCK/P72 ( 

ANIO/P10 
-ANI7/P17 
AVoo 
AVu 
AVkk 

ANOQ/P130. 
AN01/P131 



-RTP7/P127 



■JNTP6/P06 ' V 



16-Oit TIMER/ 
EVENT COUNTER 



8-01 timer; 
EVENT COUNTER 1 



8*1 TIMER/ 
EVENT COUNTER 2 



WATCHDOG TIMER ^ *j 



WATCM TIMER 



SERIAL 
INTERFACE 



SERIAL 
INTERFACE 1 



SERIAL 
INTERFACE 2 



A/D CONVERTER 



0/A CONVERTER 



REAL-TIME 
OUTPUT PORT 



INTERRUPT 
CONTROL 



PROGRAM COUNTER 



21 



ROM 

PROGRAM MEMORY 



DECODE 
AND 

CONTROL 



GENERAL REG 



C=0 



RAM 
DATA MEMORY 



I 



BUZZER 


CLOCK 

OUTPUT 

CONTROL 


clock 


CLOCK GENERATOR 


STAND BY 


OUTPUT 


DIVIDER 


SUB | MAIN 


CONTROL 



i r 

BUZ/P36 PCL/P35 



P07/XT1 XT2 XI X2 

i 1 1 I 



Voo Vis IC 



CZZ^ j P0RT1 | <^> P1W17 
^ P0RT2 P20-P27 



C=Z> PORTS "50-P57 




PORTO 



P01-P06 
-o P07 



PQRT6 } <^> P60-P67 
P0RT7 P70-P72 



^ZZ^> P0RT12 P120-P127 
<JZZ£> P0RT13 (Jl^> P130. P131 





/I— N AD0/P40- 
W AD7/P47 




N. A8/P50- 

1' A15/PS7 


EXTERNAL 


ACCESS 


-o RD/P64 

— — o WR/P65 




~— WATf/P66 






— — o ASTB/P67 



lEBus 

CONTROLLER 



> RX/PI25/RTP5 
>TWP124/RTP4 



1. Internal ROM and RAM capacity depends on the product. 

2. IC for mask ROM. Vpp for the /zPD78P098A. 
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4.3.10 pPD78002Y 



Microcomputer for System Control with On-Chip l 2 C Bus Supporting Serial interface 

Products: /J>D78001BY. 78002BY, 78P014Y 

The /iPD78002BY is a product with /iPD78002B functions and incorporating an additional l 2 C bus 
supporting serial interface. 

Features 

o On-chip l 2 C bus supporting serial interface 
o Serial interface: 1 channel 

3-wire/SBI/2-wire/l 2 C bus mode 
O Instruction execution time: Changeable from high-speed (0.4 fis) to low-speed (122 //s) 
O On-chip mass storage ROM/RAM 

• ROM : 8 KB to 16 KB 

• Internal high-speed RAM: 256 bytes to 384 bytes 
O I/O ports: 53 

O Timer: 4 channels 

o Vectored interrupt: 11 (Internal: 7, External: 4) 

O Test input: 2 (Internal: 1, External: 1) 

O Operating power supply voltage range: Vdd = 2.7 to 6.0 V 

Application Field 

Telephones. VCRs. audio equipmenr, cameras, home electric appliances, etc. 



Block Diagram 



T01/P31 < 
TI1/P33 < 

TO2/P32 i 
T12/P34 I 



ft*n timer; 
EVENT COUNTER 



Son TIMER/ 
EVENT COUNTER 2 



WATCHDOG TIMER 



WATCH TIMER ^ 



SI!VSB(ySDAsVP25 I 
SOOS8VSDAI/P26 < 
SCKIVSCL/P27 ( 



SERIAL 
INTERFACE 



INTPO/POO- . si 

INTP3/PQ3 ^/ 



INTERRUPT /i n 

CONTROL Si ✓ 



PROGRAM COUNTER 


i 


7 



ROM 

PROGRAM MEMORY 



I 



DECODE 
AND 

CONTROL 



GENERAL REG. ^ ^ 



RAM 
DATA MEMORY 




PSW 



SP 



BUZZER 


CLOCK 

OUTPUT 

CONTROL 


CLOCK 


CLOCK GENERATOR 


STANDBY 


OUTPUT 


DIVIDER 
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CONTROL 



i r 



1TTT 



P04/XTI XT2 X1 X2 



Mil 
Voo Vis IC 



<^Zf> PORTO C=0> 

I U — o P04 



C=£ PORT1 P10-P17 



-o POO 



PORT2 <^> P20-P27 



W> P30-P37 



C=!> PORT5 <^> P50-P57 



^ZZ[> PORT6 C^> P60-P67 



C=^> PORT4 <^> P40-P47 



EXTERNAL 
ACCESS 



/1-J\ AD0/P40- 
SrV AD7/P47 

\ A8/PS0- 

✓ A15/P57 

-o RD/P64 
-o WR/P65 
-o WATT/P66 
-o ASTB7P67 



Remarks 1. Internal ROM and RAM capacity depends on the product. 
2. ( ) is applied to the //PD78P014Y only. 
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4.3.11 /iPD78014Y 



Microcomputer for Control with On-Chip l 2 C Bus Supporting Serial Interface and A/0 Converter 



The /iPD78014Y is a product with /iPD78014 functions and incorporating an additional l 2 C bus supporting serial 
interlace. 

Features 

O On-chip l 2 C bus supporting serial interface 
o 8-bit resolution A/D converter: 8 channels 
o Serial interface: 2 channels 

• 3-wire/SBI/2-wire/l 2 C bus mode : 1 channel 

• 3-wire mode (on-chip automatic transmit/receive function): 1 channel 

o Instruction execution time: Changeable from high-speed (0.4 fis) to low-speed (122 us) 
O On-chip mass storage ROM/RAM 

• ROM : 8 KB to 32 KB 

• Internal high-speed RAM: 512 bytes to 1024 bytes 



• Buffer RAM : 32 bytes 

O I/O ports: 53 
O Timer: 5 channels 

O Vectored interrupt: 14 (Internal: 10, External: 4) 

o Test input: 2 (Internal: 1. External: 1) 

O Operating power supply voltage range: Vod = 2.7 to 6.0 V 

Application Field 

Telephones. VCRs, audio equipment, cameras, home electric appliances, etc. 




/IPD78011BY. 78012BY, 78013Y. 78014Y, 78P014Y 
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Block Diagram 



TO0/P30 < 
TKV1NTP0/P00 i 



16«W TIMER/ 
EVENT COUNTER 



T01/P31 
TI1/P33 < 

TD2/P32 < 
TI2/P34 « 



8*1! TIMER/ /I N. 

o EVENT COUNTER 1 \i \? 



Bfcrt TIMER/ 
EVENT COUNTER 2 



WATCHDOG TIMER 



WATCH TIMER 



SKVSBQ/SDAIW2S < 
SOIVSB1/SDA1/P26 ( 
SCKQ/SCUP27 ( 
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JOI/P21 i 
SCK1/P22 ' 
STB/P23 i 
BUSY/P24 i 
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ANI0/P10 | Kl 

-ANI7/P17 1 ✓ 

AVoo o- 
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BUZZER 
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BUZ/P36 PCL/P35 



TTTT 



P04/XT1 XT2 XI X2 



1111 
Voo Vu IC 



Cud ^™ fS> ^■ P03 

I I O P04 



<^> PORT1 P10-P17 



C^£ PORT2 P20 " PJ7 



C=Z^ PORT4 <^> P40-P47 



C=0 P0RTS P5 °- P57 



C ^ PORT6 C-V* P6 °- p 6 7 



C=0= PORT3 <^[> P30-P37 







EXTERNAL 




ACCESS 

















ADO/P40- 
' A07/P47 

, A8/PSO- 
A15/P57 

RD/P64 
WR/P 65 
WATT/P66 
ASTB/P67 



Remarks 1. Internal ROM and RAM capacity depends on the product. 
2. ( ) is applied to the /iPD78P014Y only. 
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4.3.12 /JPD78054Y 



Microcomputer for Control with On-Chip l 2 C Bus Supporting Serial Interface, D/A and A/D 
Converters, and UART 

Products: /J>D78052Y, 78053Y, 78054Y, 78P054Y Note , 78055Y, 78056Y, 78058Y Note , 78P058Y Not « 

Note Under development 

The //PD78054Y is similar to the //PD78054 except for l 2 C bus control function replacing the SBI mode and different 
serial interface channel 0. 

Features 

O On-chip l 2 C bus supporting serial interface 
O 8-bit resolution D/A converter: 2 channels 
O 8-bit resolution A/D converter: 8 channels 
O Serial interface: 3 channels 

• 3-wire/SBI/2-wire/l 2 C bus mode : 1 channel 

• 3-wire mode (on-chip automatic transmit/receive function) : 1 channel 

• 3-wire/UART mode : 1 channel 

o Instruction execution time: Changeable from high-speed (0.4 /is) to low-speed (122 jis) 
O On-chip mass storage ROM/RAM 

• ROM ; 16 KB to 60 KB 

• Internal high-speed RAM: 512 bytes to 1024 bytes 

• Buffer RAM : 32 bytes 

• Internal expanded RAM : 1024 bytes (/iPD78058Y and 78P058Y only) 
O I/O ports: 69 

O Timer: 5 channels 

O Vectored interrupt: 22 (Internal: 15, External: 7) 

o Test input: 2 (Internal: 1. External: 1) 

O Operating power supply voltage range: Vdd = 2.0 to 6.0 V 



Application Field 

Cellular phones, pagers, printers, AV equipment, etc. 
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Block Diagram 
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TIOO/INTPO/POO 
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1. Internal ROM, RAM capacity depends on the product. 

2. ( ) is applied to the /iPD78P054Y and 78P058Y only. 
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4.4 78K/I Series 



The 78K/I series comprises 8-bit single-chip microcomputers which are mainly used for digital servo control in 
VCRs, etc. Products in this series incorporate a variety of peripheral hardware such as a Super Timer Unit which 
facilitates digital servo control by software, and A/D converter, and a PWM output function. 

Products in the 78K/I series are shown below. 



Series 


Title 
(Subseries) 


Part No. 


Page 


78K/I 


/iPD78138 


/iPD78134 
781 34A 
78136 
78138 
78P138 


81 


/iPD78148 


MPD78146 
78148 
78P148 


83 




79 



[MEMO] 
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4.4.1 /J»D78138 



Large Capacity On-Chip ROM, Ideal for VCR Servo Control 

Products: /J»D78134, 78134A, 78136, 78138, 78P138 

The /iPD78138 is an 8-bit single-chip microcomputer which incorporates a high-speed and high-performance 8- 
bit CPU. 

The /iPD781 38 has on-chip peripheral hardware suited to software servo control, and is ideal for applications which 
require digital servo control, including VCRs. 

The large-capacity on-chip ROM allow the /iPD78138 to implement system control as well as servo control in a 
single chip, enabling the application set size to be reduced. 

A PROM version, the /iPD78P138, is also available. It is ideal for evaluation and preproduction in system 
development, and for early startup of application sets and limited production. 

Features 

O Minimum instruction execution time: 0.33 fts (@ 12 MHz) 
O Large-capacity program memory (ROM) 

• Three variations of 16 K (/iPD78134, 78134A1/24 K (/iPD78136)/32 K (/iPD78138) bytes are available. 
O On-chip Super Timer Unit ideal for VCR servo control 

• Speed and phase of drum and capstan motor can be controlled. 

• On-chip vertical synchronization signal detection function 

• 2-ch audio/video head switching signal output capability 

• On-chip pulse duty determination function (ideal for index detection) 

O On-chip real-time output ports (8). ideal for VCR head switching signal output and stepping motor control 
o On-chip powerful interrupt functions with choice of two processing modes 

. • Vectored interrupts and macro service (easy implementation of automatic data transfer or beginning-of-tape 

function in VCR) 
O On-chip pull-up resistors (44): External resistors not required 
o Added functions for improved servo control responsiveness 

• Signed multiplication instruction (MULSW instruction): 16-bit complement x 8-bit absolute value (except 

/1PD78134) 

• 23.4 kHz or 46.9 kHz selectable as PWM output carrier frequency (except //PD78134) 

• Addition of addressing mode to facilitate data transfers in 64 K-byte space 

Application Field 

Servo control applications including VCRs (deck type and camcorder type), DAT, and CDPs. 
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Block Diagram 



NMI ■ 
INTPO ■ 
INTP1 ■ 
INTPJ. 



5CK • 
SO/SBO • 
SI ■ 



CTI0O ■ 

cmo • 

CTMt 
CLRO ■ 
CLR1 
PTOOO ' 
PTOOI 
PTO02 ' 
PTO10 • 
PT011 



PWMO • 



INTERRUPT 
CONTROL 



SERIAL 
INTERFACE 













SUPER-TIMER UNIT 















P0O-PO3 
PO4-P07 



O: 



REAL-TIME 
OUTPUT PORT 



ANI0-ANI7 

AV.f» 
AVsi 







c 


3 




P7 P6 P5 P4 P3 P2 PI PO 



Remarks t. Internal ROM, RAM capacity depends on the product. 
2. Vppforthe/tPD78P138. 
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4.4.2 jd>D78148 



Microcomputer for VCR with On-Chip Analog Amplifier 
Products: /J>D78146, 78148, 78P148 

The /jPD78148 is an 8-bit single-chip microcomputer. 

The J/PD78148 enhances the previous products /iPD78138 timer and adds the multiplier and clock function, 
improving hardware function drastically. 

In these products, I/O pins are extended and 2 analog amplifiers (operation amplifiers) are incorporated. This is 
effective in reducing external parts. And a 0.65-mm pitch, 1 00-pin QFP is used, enabling small-sized application sets. 
These functions allow the implementation of various system controls in a single chip. 

A PROM version, the ^PD78P148, is available, in which the on-chip ROM of the /iPD78148 is replaced with one- 
time PROM. It is ideal for evaluation in system development, and for early startup of application system and limited 
production. 

Features 

O Large-capacity program memory 

• 24 Kbytes (//PD781 46) 

• 32 K bytes (jtPD78148, 78P148) 
O 100-pin plastic QFP 

(0.65-mm pitch, 14 x 20 mm) 
O Operation amplifier: 2 
O Serial interface: 2 channels 
O 8-bit resolution A/D converter: 15 channels 
o High-speed multiplier (hardware) 
Dual clock configuration 

• Capable of clock operation in standby mode 
O Real-time output port: 18 
O Enhanced super timer unit 

• Easy implementation of speed and phase control of drum and capstan i 

• Vertical synchronization signal detection circuit 

• Pulse duty determination function 

• Up/down-counter 

• Write circuit after record control signal 

• Pseudo vertical synchronization signal generator 
O Enhanced PWM output function (6 in total) 

• PWM carrier maximum frequency: 46.9 kHz 

• Tuner control 14-bit resolution PWM output 
O Remote control receive hardware 

Application Field 

VCR system control/servo control 

• Deck type 

• Camcorder type 
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Block Diagram 



INTPWNTP2 r~3~^ 



INTERRUPT 
CONTROL 



SCKO - 
SO/SBO - 
SIO- 
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SOl - 
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PTOOO- 
PTO01 - 
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INTERFACEO 
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REAL-TIME 
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CLOCK OUTPUT !/•- 
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MICRO SEQUENCE 
CONTROL 



MICRO ROM 




A/D 

CONVERTER 




Ml 



PERIPHERAL 
RAM 



BUS 

CONTROL 
& 

SYSTEM 
CONTROL 
& 

CLOCK 
CIRCUIT 



- RESET 

- Voo 
■ Vis 



- XI 

- X2 

- XT! 
-XT2 



CWi A0-A14* 



■ CE« 



n 
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7^ 



P9 PB P7 P6 PS P4 P3 P2 PI PO 



Remarks 1. Internal ROM, RAM capacity depends on the product. 
2. *: Only when PROM programming is operated. 
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4.5 78K/II Series 



The 78K/II series comprises general-purpose 8-bit single-chip microcomputers. A comprehensive product line- 
up is available for a wide range of applications: From OA equipment such as printers and LBPs, to consumer products, 
auto-focus cameras, inverter air conditioners, etc. 

Products in this series incorporate a large 1 M-byte data memory space and a pulse output function which allows 
easy control of stepping motors, etc. 

Products in the 78K/II series are shown below. 



Series 


Title 
(Subseries) 


Part No. 


Page 


78K/M 


//PD78214 


/iPD78212 
78213 
78214 
78P214 
78212(A) 
78213(A) 
78214(A) 
78P214IA) 
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/iPD78218A 


//PD78217A 
7821 8A 
78P218A 
7821 8A(A) 
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/iPD78224 


^PD78220 
78224 
78P224 


91 




//PD78234 


/iPD78233 
78234 
78237 
78238 
78P238 
78234(A) 
78238(A) 
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//PD78244 


/1PD78243 
78244 
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78K/II Series Product Development 




4.5.1 /IPD78214 



On-Chip A/D Converter Product with Large-Capacity Memory Access Capability 
Products: /iPD78212, 78213, 78214, 78P214, 78212(A), 78213(A), 78214(A), 78P2141A) 

The J/PD78214 is an 8-bit single-chip microcomputer which incorporates a high-speed, high-performance 8-bit 
CPU. In this product, a large-capacity memory and peripheral hardware including a high-resolution A/D converter, 
serial interface, high-performance timer/counters, etc., are integrated in a single chip 

The |iPD78212 has 8 K bytes of ROM as compared with the 16 K bytes of the /iPD78214. and 384 bytes of RAM 
compared with the 512 bytes of the //PD78214. 

The /iPD78213 is a ROM-less version of the /jPD78214. 

In the /iPD78P214. the on-chip mask ROM of the /iPD78214 is replaced with one-time PROM or EPROM. 
The jiPD78212(A), 78213(A), 78214(A), 78P214(A) are "Special" quality gradeversions of the //PD78212. 78213,7821 4, 
78P214, respectively. 



Features 

O High-speed instruction execution achieved by in^ 

ternal bus multiplexing 

0.33 fis (/1PD78212, 78214, 78P214) 

0.50 ^s (/iPD78213) 
o Control application oriented instruction set 
O On-chip ROM 

16 K bytes (//PD78214) 

8 Kbytes (jiPD78212) 
O On-chip PROM 
. 16Kbytes(/iPD78P214only) 

• One-time PROM version 

• EPROM version 
O On-chip RAM 

512 bytes (^PD78213, 78214, 78P214) 
384 bytes </iPD78212) 



O I/O pins : 54 

36 (J/PD78213 only) 

Input : 14 

Output : 12 

Input/output: 28 

10 (/1PD78213 only) 
O High-resolution A/D converter 
O High-performance interrupt controller 

Vectored interrupts 

Macro service 
O Serial interface 

UART (on-chip baud rate generator) 

CSI (3-wire serial I/O, SBI Not «) 

Note NEC standard serial bus interface 



Application Field 

O Standard products: OA equipment including printers, typewriters. PPCs, facsimile, etc., electronic musical 

instruments, inverters, cameras, etc. 
O Special products: Automotive electrical equipment, fuel injection control 
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Block Diagram 
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P0O-P03< 
P04-P07< 
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-P07 -P27 -P37 -P47 -P57 -P63 -P67 -P75 



\ A16-A19 (Expansion! 

/ A8-A15 

<^> AD0-AD7 
A0-AI4* 

CO °°~ D7 ' 

— RD 
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• REFRO 
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Remarks 1. Internal ROM, RAM capacity depends on the product. 
2. *: In PROM programming mode 



4.5.2 /iPD78218A 

/iPD78214 Function Extended Version 

Products: /zPD78217A, 78218A, 78P218A. 78218A(A) 

The //PD78218A is a 78K/ll-series product which incorporates a high-speed and high-performance CPU. This is 
a large capacity memory version of the //PD78214 in which peripheral hardware including the 8-bit resolution A/D 
converter, serial interface, high-performance timer/counter is integrated into a single chip. In addition to an expanded 
memory capacity, it features extended timer/counter and macro service functions. 

A PROM version is also available. It is ideal for evaluation and preproduction in system development, and for early 
startup of application products and limited production. 



Features 

O Upper compatible to the //PD7821 4 

(pin compatible) 
O High-speed instruction execution 

0.33 fis (/iPD78218A. 78P218A) 

0.50 /is </iPD78217A) 
O On-chip memory 

• ROM-less: (/iPD78217A) 

• ROM: 32 K bytes (//PD78218A) 

• PROM: 32 Kbytes (MPD78P218A) 

• RAM: 1024 bytes 



O On-chip high-performance interrupt controller 

O On-chip A/D converter (8 bits x 8 channels) 

O I/O pins: 54 

O Real-time output port (8 x 1, or 4 x 2) 

O Serial interface: 2 channels 

O Timer/counter (16x1, and 8x3) 



Differences between /J>D78218A and jiPD78214 



' ' — ■ Pan No. 

Item - — 


MPD78218A 


/iPD78214 


On-chip memory 


ROM 


32 K bytes 


16 K bytes 


RAM 


1 024 bytes 


512 bytes 


16-bit timer 


One-shot pulse output 




Macro service counter 


8-bit/1 6-bit selectable 


8-bit only 


Oscillation stabilization time dur- 
ing STOP mode release 


15 bits in a dedicated counter, 
or NMI active pulse width + 16 
bits in a dedicated counter 


NMI active pulse width + 16 
bits in a dedicated counter 



Block Diagram 
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Remarks 1. Internal ROM capacity depends on the product. 
2. *: In PROM programming mode 
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4.5.3 /iPD78224 



Oriented toward High-Performance Real-Time Control 
Products: /iPD78220, 78224, 78P224 

The J/PD78224 is an 8-bit single-chip microcomputer in the 78K/II series. 

In the /jPD78224, multi-function timer/counters, two independent serial interface channels, etc., are integrated 
in a single chip. 

The //PD78P224 is a QTOP™ microcomputer which incorporates one-time PROM in place of the mask ROM of 
the /iPD78224, and is suitable for evaluation during system development and limited production. 
The //PD78220 has no on-chip ROM. 

Features 

O High-speed instruction execution achieved by internal bus multiplexing 

• Minimum instruction execution time: 0.33 /is (@ 12 MHz) 
O Control application oriented instruction set 

• 16-bit operation, multiply/divide, bit manipulate, etc. 

O Address space extension function allowing processing of large volumes of data 

• Data memory space expandable up to 1 M bytes 
O On-chip high-performance interrupt controller 

• 2 servicing modes (vectored interrupt function, macro service function) 
O Powerful serial interface 

• Independent UART and clocked serial I/O 

O Real-time output port + macro service function allowing independent control of two stepping motor systems 

Application Field 

O Fields in which large volumes of data are handled, such as kanji character generators, etc. 
Printers, typewriters, portable word processors, ECRs, etc. 
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Block Diagram 



P20/NMI 

P21-P27/ 
INTP0-INTP6 
P30/RxD 
P31/TxD 



PROGRAMMABLE 
INTERRUPT 
CONTROLLER 



CD 



P33/SO/SB0 - 

p27/intp6/si - 

INTP3 • 
P34/TO0 ■ 
P35/T01 ■ 

INTPO ■ 

INTP1 ■ 
INTPZ/CI • 
P36/T02 ■ 
P37/T03 ■ 

P00-P03 
P04-P07 



UART 



BAUD RATE 
GENERATOR 



cd 



CLOCKED 

SERIAL 
INTERFACE 



16-BIT 
TIMER/COUNTER 



6-BIT 
TIMER/COUNTER! 



cd 



CD 



8-BIT 
TIMER/COUNTER2 



PT0-PT7 | ) 



CD 



REAL-TIME 
OUTPUT PORT 
!4-BITx2l 



CD 



COMPARATOR 



CD 



INTERNAL 
DATA MEMORY 
084-BYTEI 



CD 



n 



ADDRESS BUS 



7T 



1 u 



CD 



c 



TEMP REG 



PSW 



SP 



D 



BOOLEAN 
PROCESSOR 



GEN REG. 
(256-BYTE) 
MACRO SERVICE 
CHANNEL 



D 



ROM 



MICRO ROM 
MICRO SEQUENCER 



INTERNAL DATA BUS 



z 

c 



DATA BUS 



PO PI P2 P3 P4 PS P6 P7 



, P50-PS7/ 
A8-A15 



/ s P40-P47/ 

N / AD0-AD7 



, P60-P63/ 
AI6-AI9 



■ P64/RD 
• P65/WR 



■ P66/WAIT 



■ ASTB 



- XI 
-X2 

-RESET 
- EA/Vi» 

- Voc 



Remarks I. Internal ROM capacity depends on the product. 
2. Vpp for the /iPD78P224. 



4.5.4 J/PD78234 



Full Analog Data Input/Output Functions 

Products: /d»D78233. 78234, 78237, 78238, 78P238, 78234(A), 78238(A) 

The //PD78234 incorporates a high-speed, high-performance CPU. This 8-bit single-chip microcomputer also 
incorporate large-capacity memory and a variety of peripheral hardware in a single chip, including a high-resolution 
A/D converter and D/A converter, serial interface, and high-performance timer/counters. 

The mPD78234(A) and /*PD78238(A) are "Special" quality grade versions of the //PD78234 and /iPD78238. 

Features 

O High-speed instruction execution achieved by internal bus multiplexing 

Minimum instruction execution time: 0.33 /is (@ 12 MHz) 
o Data memory space expansion function: Up to 1 M bytes 
O On-chip high-performance interrupt controller 

• Programmable priorities 

• 2 servicing modes (vectored/macro service) 
O Control application oriented instruction set 

O PROM version available: Useful for debugging and limited production 
O Wide variety of peripheral hardware 

• A/D converter : 8 channels 

• D/A converter : 2 channels 

• 1 6-bit timer/counter : 1 channel 

• 8-bit timer/counter : 3 channels 

• Real-time output ports 

. • 12-bit PWM outputs: 2 channels 

• Serial interface 

UART : 1 channel (on-chip dedicated baud rate generator) 

Clocked/SBI No, • : 1 channel 

• I/O ports : 64 

Note NEC standard serial bus 
Application Field 

O Standard products: OA equipment including LBPs, printers, typewriters. FDDs. HDDs. PPCs. and facsimile 
machines, etc.. electronic musical instruments, inverter control equipment, cameras, air 
conditioners, etc. 

O Special products : Automotive electrical equipment, fuel injection control 
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Block Diagram 



NMI — 
INTP0-INTP5C) 



PROGRAMMABLE 
INTERRUPT 
CONTROLLER 




TIMER/COUNTER 
(16-BIT) 



TIMER/COUNTER 
CHANNEL-1 
IPS+8-BIT) 



TIMER/COUNTER 
CHANNEL-2 
(PS+8-BIT) 
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OUTPUT PORT 
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AVmh • 
AV- 



RxD — - 
TxD — 


UART 


SCK-— 


CLOCKED 




SO/SBO — 
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SI — 


INTERFACE 





o 
o 
o 



TIMER/COUNTER 
CHANNEL-3 
(PS+8-BIT) 



o 
o 



A/D CONVERTER 



ANOO. AN01 <^ 
AV« f ; -a 



D/A CONVERTER 



PWMO- 
PWM1 - 



PWM 



7y 



ADDRESS BUS 



15 



S4 







TEMPORARY 
REGISTERS 



SP 



PSW 







BOOLEAN 
PROCESSOR 



RAM 
GR 

MACRO 
SERVICE 
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ROM 



c 



MICRO ROM 
MICRO 
SEQUENCER 



INTERNAL DATA BUS 

7S 



12, 



c 



DATA BUS 



^ > A8-A15 

ADO-AD 7 
" )> A16-A19 
— RD 
— ■ WR 
WAIT 



REFRQ 
ASTB 



XI 
X2 



RESET 
MODEA'" 
Voo 
Vss 



n 



PORT 



WWW 

PO PI P2 P3 P4 PS P6 P7 



RAM 



Remarks 1. Internal ROM, RAM capacity depends on the product. 
2. Vpp for the ^PD78P238. 
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4.5.5 //PD78244 



First 78K Series On-Chip EEPROM Products 
Products: /J»D78243, 78244 

The /iPD78244 comprises 78K/II series products incorporating electrically erasable/programmable EEPROM (512 
bytes). Products in this series are 8-bit single-chip microcomputers which can access a maximum of 1 M-byte of 
memory space by means of external expansion. 

The //PD78244 incorporates 16 K-byte mask ROM and 512-byte RAM. 

The //PD78243 is a ROM-less version of the /:PD78244. 

Features 

O Pin-compatible with //PD7821 4 
O On-chip memory 

• ROM-less (//PD78243) 

• ROM : 16 K bytes (/iPD78244) 

• RAM : 512 bytes 

• EEPROM: 512 bytes (data memory area) 
-♦Automatic erase/write function 

O High-speed instruction execution achieved by internal bus multiplexing 

Minimum instruction execution time (® 12 MHz) 

0.33 fis (/IPD78244) 

0.50 lis U/PD78243) 
O Interrupt controller (two priority levels) 

• Vectored interrupts 
. • Macro service 

O Data memory expansion function 
o Serial interface 

• UART (on-chip baud rate generator) : 1 channel 

• Clocked serial I/O (SBI compatible 1 * **): 1 channel 
O I/O pins: 54 (//PD78244). 36 (//PD78243) 

• On-chip software-specifiable pull-up resistor (34 pins) 

• LED direct drive capability (16 pins) 

• Transistor direct drive capability (8 pins) 
o Real-time output ports 

Capable of independent control of 2 stepping motor systems 
O A/D converter (8 analog inputs) 
o High-performance timer/counters 

16 bits x 1 channel. 8 bits x 3 channels 

Note NEC standard serial bus interface 
Application Field 

Cameras, electronic musical instruments, facsimile machines, printers, air conditioners, etc. 
(In particular, control of equipment requiring data retention in the event of a power failure.) 
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Block Diagram 



NMI 

INTP0-INTP5 1 ) 

RxO . 

TxD 


PROGRAMMABLE 
INTERRUPT 
CONTROLLER 




UART 


ASCK - 


BAUD RATE 
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5ck - 

SO/SBO ■ 
SI - 

INTP3 ■ 
TOO ■ 
TOI • 



INTPO - 
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INTERFACE 
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/ A8-A15 
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RAMI256-BYTEI 
GR 

MACRO 
SERVICE 
CHANNEL 
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DATA BUS 
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-PS7 
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Remark Internal ROM capacity depends on the product. 
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4.6 78K/III Series 

The 78K/III series comprises 1 6-bit single-chip microcomputers suitable for various applications requiring real-time 
control. Powerful timer output and pulse output functions plus high-speed multiply/divide instructions and data string 
instructions make this series ideal for high-speed real-time control applications such as FA robots and various kinds 
of electrical equipment. 

Products in the 78K/III series are shown below. 



Series 


Title 
(Subsenes) 


Part No. 


Page 


78K/IH 


jjPD78312A 


//PD/83 10A 
7831 2A 
78P312A 
7831 OAI A) 
7831 2 A(A) 
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/1PD78322 


J/PD78320 
78322 
78P322 
78323 
78324 
78P324 

78320(A). (A1). (A2) 
78322(A), (A1), (A2) 
78323(A). (A1). (A2) 
78324(A), (A1), (A2) 
78P324IA). (A1), (A2) 
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/jPD78328 


MPD78327 
78328 
78P328 
78327(A) 
78328(A) 
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jiPD78334 


/JPD78330 
78334 
78P334 

78330(A). <A1). (A2) 
78334(A). (A1). (A2) 
78P334IA). (A1). (A2) 
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/iPD78352A 


MPD78350 
78350A 
78352A 
78P352 
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jiPD78356 


J1PD78355 
78356 
78P356 
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/iPD78366 


*iPD78365 
78366 
78P368 


111 




jjPD78372 


jiPD78370 
78372 
78P372 


113 
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78K/III Series Product Development 




4.6.1 jd»D78312A 



Enhanced Computing Power and Interrupt Service Functions 
Products: /J>D78310A, 78312A, 78P312A, 78310AIA), 78312A(A) 

The /jPD7831 2A is a 1 6-/8-bit microcomputer with greatly improved internal computing power incorporating a high- 
performance 16-bit CPU. Memory can be expanded externally up to 56 K bytes. 

The /iPD78310A is a ROM-less version of the //PD78312A. capable of direct accessing of up to 64 K bytes of 
external memory. 

The /iPD78P312A. incorporating one-time PROM or EPROM, is suitable for short-run and multiple-device 
production or system evaluation. 

The //PD78310A(A), 7831 2A(A) are "Special" quality grade versions of the /iPD78310A. 7831 2A, respectively. 

Features 

O Variety of on-chip peripheral hardware suitable for control of mechanical systems 

• Multi-function pulse input/output unit 

• 8-bit general-purpose serial interface 

• High-resolution 8-bit A/D converter 

• Pseudo-static RAM refresh function 

O High-speed instruction execution achieved by instruction prefetching 

• Minimum instruction execution time: 0.50 fis (@ 12 MHz) 
O Control application oriented instruction set (96 instructions) 

• Multiplication/division instructions, etc. 
(16 bits x 16 bits. 32 bits + 16 bits) 

O On-chip high-performance interrupt controller 
. • Three interrupt servicing 

(Vectored interrupts, macro service, context switching) 

Application Field 

O Standard products: Control equipment for DC servo motors, stepping motors, etc. 
O Special products: Automotive electrical equipment 



Block Diagram 



poo-pmCH 



REAL TIME 
OUTPUT PORT 



oo 



P20-NMI ! 
P21/INTE0 < 
P2MNTE1 ( 
P23/INTE2 < 

-P24/TxD < 
P25/RxD I 
P26/SCK' 
P27/CTS 

PMICK) 
P31/Cmi0 
P32/CI1 
P310RL1 
P36/TOOICLR0 
P37/T01/CLR1 

P21/INTE0 C 
P22/INTE1 < 
P34/PWM0 ( 
P3S/PWM1 ( 



INTERRUPT 
CONTROLLER 



CO 



SERIAL 

COMMUNICATION 
INTERFACE 



8AU0 RATE GENERATOR 



00 



16-BIT 

upyoowN 

COUNT UNIT 



00 



CAPTURE/PWM 
SIGNAL OUTPUT 
UNIT 



00 



AVw O- 
ANO-AM3 l~4^ 



A/D CONVERTER 



00 




LT~S 



P36/CLR(VTO0 P37/CLR1/T01 



000000 

PO PI P2 P3 M PS 



Remarks 1. Internal ROM capacity depends on the product. 
2. Vppforthe/xPD78P312A. 
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4.6.2 MPD78322 



On-Chip 10-Bit A/D Converter, Oriented toward High-Performance Pulse Control 

Products: /xPD78320, 78322, 78P322, 78323, 78324, 78P324, 
pPD78320(A), (A1), (A2), 78322(A), (A1), (A2), 
/d>D78323(A), (A1), (A2), 78324(A), (A1), (A2), 
jiPD78P324(A), (A1). (A2) 

The /iPD78322 is a 16-/8-bit single-chip microcomputer which incorporates a high-performance 1 6-bit CPU. 

The /iPD78322 and //PD78324 have on-chip 16 K-byte and 32 K-byte mask ROM, and the /iPD78320, 78323 are 
ROM-less products. In the ^PD78P322 and /iPD78P324, the on-chip mask ROM of the /iPD78322 and mPD78324 
are replaced with one-time PROM or EPROM, respectively. 

The /iPD78320(A). (A1), (A2) and /iPD78322(A). (A1), (A2) are "Special" quality grade versions of the /iPD78320 
and //PD78322, respectively. The /*PD78323(A), (A1), (A2). /iPD78324(A), (AD, (A2), //PD78P324IA). (A1), (A2) are 
"Special" quality grade versions of the jjPD78323. 78324 and 78P324, respectively. 



Features 

O Instruction set suitable for control applications 
(/iPD78312A upward-compatible) 

• 16-bit transfer/operation instructions 

• Multiplication/division instructions 
(16 bits x 16 bits. 32 bits * 16 bits) 

• Signed multiplication instructions 

• Bit manipulation instructions 

• String instructions, etc. 

O On-chip ROM : None (/iPD78320. 78323) 

16 K bytes U«PD78322) 

32 K bytes (/iPD78324) 
O On-chip PROM: 16 K bytes (/iPD78P322) 

32 K bytes (/tPD78P324) , 

• Programmable once only 
(Windowless one-time PROM product) 

• Ultraviolet erasable, electrically programmable 
(EPROM with window) 

O On-chip RAM : 640 bytes (/iPD78320. 78322. 78P322) 
1024 bytes (//PD78323, 78324. 78P324) 



O High-speed processing achieved by pipeline con- 
trol and instruction prefetching 
0.25 /<s (with 8-MHz internal clock, 
or 16-MHz external clock) 
O High-resolution A/D converter: 10 bits/8 channels 
O On-chip high-performance interrupt controller 

• Three software-specifiable priority levels 

• Choice of three interrupt servicing modes 
(Vectored interrupts/macro service/context 
switching) 

O Variety of peripheral hardware 

• Real-time pulse unit 

• Two general-purpose serial interface channels 

• Watchdog timer 

O Turbo Access Manager control signal output func- 
tion 



Application Field 

O Standard products: Fields dealing with motor control equipment, etc. 

O Special products: Automotive electrical equipment, including engine control, antiskid control, etc. 
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Block Diagram 



(P20I NMi 



INTP0-INTP5 q 
(P21-P26I 
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(P811T001 • 
(P82ITO02 
(P83ITO03 
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(REALTIME PULSE UNIT) 



SERIAL INTERFACE 
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DATA 
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128 byres 



MICRO SEOUENCE 
CONTROL 



MICRO ROM 
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RAM 
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SYSTEM 
CONTROL 
& 
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CONTROL 
& 
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CONTROL 
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■ X2 

■ RESTT 
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■ 5E. 
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WDT 
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f f 
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Note ECC circuit is incorporated only in the jiPD78P324. 



Remarks 1. Internal ROM. RAM capacity depends on the product. 
2. V In PROM programming mode, (excluding EA) 



102 



4.6.3 /iPD78328 



On-Chip 6-Phase PWM Output Function, Ideal for Inverter Control 

Products: /J»D78327, 78328, 78P328, 78327(A), 78328(A) 

The /iPD78328 is a 78K/III series product incorporating a high-performance 16-bit CPU. The ^PD78322 real-time 
pulse unit PWM signal output functions have been incorporated, with enhancements for inverter control in particular. 
The pPD78327 is a ROM-less version of the /iPD78328. 

The |/PD78P328 has the on-chip mask ROM of the /iPD78328 replaced with one-time PROM or EPROM. 
The /iPD78327(A). 78328(A) are "Special" quality grade versions of the /iPD78327, 78328, respectively. 

Features 

O High-speed processing achieved by pipeline control and instruction prefetching 

0.25 j/s (with 8-MHz internal clock, or 16-MHz external clock) 
o Instruction set suitable for control applications 

• 16-bit operation 

• Multiply/divide 

(16 bits x 16 bits, 32 bits * 16 bits) 

• Signed multiply 

• Bit manipulate 

• String, etc. 

O On-chip ROM : 1 6 K bytes (jiPD78328 only) 
O On-chip PROM: 16 K bytes (//PD78P328 only) 

• Programmable once only 
(Windowless one-time PROM product) 

• Ultraviolet erasable, electrically programmable 
(EPROM with window) 

O On-chip RAM: 512 bytes 

O Real-time pulse unit suitable for inverter control 

• Choice of two timer output modes 
(6 set/reset outputs/8 buffer outputs) 

• Easy output of 6-phase PWM signal 

o High-resolution A/D converter: 10 bits / 8 channels 

O High-speed 8-bit PWM signal output function: 1 channel 

O On-chip high-performance interrupt controller 

• Three software-specifiable priority levels 

• Choice of three interrupt servicing modes 
(Vectored interrupts/macro service/context switching) 

O Watchdog timer function for detection of inadvertent program looping 
o Turbo Access Manager control output function 

Application Field 

c Standard products: PWM inverter control equipment including inverter air conditioners, etc. 
O Special products: Automotive electrical equipment 
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Block Diagram 
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Remarks 1. Internal ROM capacity depends on the product. 

2. *: In PROM programming mode, (excluding EA) 
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4.6.4 /J>D78334 



On-Chip Large-Capacity Memory and Various Pulse Output Functions 

Products: /iPD78330, 78334. 78P334, 78330(A), (A1 ), ( A2), 78334(A), (A1 ), (A2), 78P334(A), (A1 ), (A2) 

The //PD78334 is a 78K/III series product incorporating a high-performance 16-bit CPU. The jiPD78322 real-time 
pulse unit functions have been enhanced, and on-chip memory capacity has been greatly expanded This product 
is ideal for application areas with an emphasis on real-time pulse control, such as DC servo motor control, etc. 

The //PD78330 ROM-less version and J/PD78P334 on-chip PROM version are also available. 

The /iPD78330(A). (A1). (A2), /iPD78334(A). (A1), (A2). //PD78P334(A). (A1). (A2) are "Special" quality grade 
versions of the /iPD78330, 78334 and 78P334. respectively. 

Features 

O High-speed processing achieved by pipeline control and instruction prefetching 

0.25 /xs (with 8-MHz internal clock, or 16-MHz external clock) 
O Instruction set suitable for control applications 

• 16-bit operation 

• Multiply/divide 

(16 bits x 16 bits. 32 bits * 16 bits) 

• Signed multiply 

• Bit manipulate 

• String, etc. 

O Powerful real-time pulse unit 

• 18-/1 6-bit timer/counter x 1 

• 16-bit timer/counter x 3 

O On-chip high-resolution A/D converter: 10 bits / 16 channels 
O 2 independent serial interface channels 

• UART 

• Clocked serial interface/SBI NoU 

O On-chip high-performance interrupt controller 

• Three software specifiable priority levels 

• Choice of three interrupt servicing modes 

(Vectored interrupt function/context switching function/macro service function) 
O High-precision PWM signal output function: 2 channels 
O Watchdog timer function for detection of inadvertent program looping 

Note NEC standard serial bus interface 

Application Field 

O Standard products: FA field, etc. 

o Special products: Automotive electrical equipment 
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Block Diagram 
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Note ECC circuit is incorporated only in the /iPD78P334. 



Remarks 1. Internal ROM capacity depends on the product. 

2. *: In PROM programming mode, (excluding EA) 
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4.6.5 /iPD78352A 



On-Chip High-Speed Sum-of-Products Operation Function, Ideal for ASIC Control 

Products: /iPD78350, 78350A, 78352A, 78P352 

The //PD78352A is a 78K/III series 16-/8-bit single-chip microcomputer popular in a real-time control application 
field. 

This microcomputer incorporates only the hardware required for use as an ASIC controller, in order to allow original 
application systems to be developed in combination with an ASIC. Computational functions have been enhanced 
by the addition of sum-of-products operation instructions, making the //PD78352A suitable for use in a wide range 
of application areas as a high-speed, simple CPU. 

The /iPD78350 also supports the external 25-MHz operation mode. 

Features 

o High-speed sum-of-products operation function 

Z (16 bits x 16 bits) 10 steps: 13.4 /is (@ 32 MHz) 
O High-speed processing achieved by pipeline control and high-speed operating clock 

Minimum instruction execution time: 0.125 /js (@ 32 MHz) 
O High-speed 16-bit multipy/divide 

• 16 bits x 16 bits (signed): 0.87 /is (@ 32 MHz) 

• 32 bits * 16 bits : 2.68 us (® 32 MHz) 

O Allows effective use of existing /iPD78322 software resources 
O On-chip memory: ROM: None <jiPD78350. 78350A) 



O Capability of bus cycle wait control from off chip: external wait pin 
O Timer unit 

1 6-bit timers x 3 

16-bit capture registers x 2 

16-bit compare registers x 2 

8-bit resolution PWM outputs x 2 

Application Field 

O OA field including HDD & FDD control, etc. 
o FA field, etc. 



PROM 
RAM: 



32 K bytes (jiPD78352A) 
32 K bytes (|iPD78P352) 
640 bytes 
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Block Diagram 



(P20I NMI 

(P21IINTP0 • 
IP22) INTP1 
(P23I INTP2 • 
(P24I INTP3 




WDTO 



Remarks 1. Internal ROM capacity depends on the product. 

2. *: In PROM programming mode, (excluding MODEO) 

3. /iPD78350 does not have a WAIT pin. 
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4.6.6 /iPD78356 (Preliminary) 

Microcomputer for Control with On-Chip High-Speed A/D and D/A, Equipped with Sum-of-Prod- 
ucts Operation Function 

Products: /J»D78355. 78356, 78P356 

The /iPD78356 is a product in which correlation instruction is added to the /iPD78352A of the same 78K/III series 
and operation functions are enhanced. A wide range of application use as high-speed CPU is possible. 

Features 

O Minimum instruction execution time: 0.125 /is (@ 32 MHz) 

O On-chip high-speed/high-resolution A/D and D/A converter 

o Instruction set suitable for control applications (//PD78322 upward-compatible) 

• High-speed 16-bit sum-of-product operation 

• High-speed 16-bit multiply 

• High-speed correlation operation 
O On-chip memory 

• ROM-less (/iPD78355) 

• ROM : 48 K bytes (mPD78356) 

• PROM: 48 K bytes (/iPD78P356) 

• RAM : 2048 bytes 

O 12-bit resolution PWM signal output function: 2 channels 
o I/O ports: 76 

Application Field 

. HDD, video camcorders, single-lens reflex cameras, etc. 



Block Diagram 
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Note ECC circuit is incorporated only in the |xPD78P356. 



Remarks 1. Internal ROM capacity depends on the product. 

2. •: In PROM programming mode, (excluding MODE0) 
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4.6.7 /iPD78366 (Preliminary) 



On-chip PWM Output Function Suitable for Motor Control 
Products: pPD78365, 78366, 78P368 

The /iPD78366 incorporates a high-speed and high-performance 1 6-bit CPU core, and provides powerful operation 
functions. Incorporating the higher-resolution PWM signal output function of the existing /iPD78328 greatly improves 
the inverter control function. 

The /iPD78365 is a ROM-less version of the /iPD78366. The /iPD78P368 are available as the on-chip PROM 
versions of the //PD78366. 

Features 

o Internal 16-bit architecture and external 8-bit data bus 

O High-speed processing achieved by pipeline control and high-speed operation clock 

• Minimum instruction execution time: 125 ns (internal clock: @ 16 MHz) 
O On-chip PLL circuit for clock generation 

• External 8 MHz — » Internal 16 MHz 

O Internal memory: ROM : None (^PD78365) 

: 32 K bytes (//PD78366) 

PROM 48 K bytes (jiPD78P368) 

RAM : 2048 bytes 
o Real-time pulse unit suitable for inverter control 

• Two timer output modes selectable (set reset output/buffer output) 

• Easy output of 6-phase PWM signal 

• On-chip dead time timer 

O 1 0-bit resolution A/D converter: 8 channels 

O 8-/9-/1 0-/1 2-bit resolution, variable PWM signal output function: 2 channels 
O Powerful serial interface: 2 channels 

- ' 

Application Field 

O Inverter air conditioners 

O FA equipment including robots, machine tools, etc. 
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Remarks 1. Internal ROM. RAM capacity depends on the product. 
2. •: In PROM programming mode 
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4.6.8 jiPD78372 (Preliminary) 



Many Timer Outputs and Suitable for Motor Control 
Products: /J>D78370, 78372, 78P372 

The //PD78372 has a high-speed and high-performance 16-bit CPU with an excellent operating capability. It has 
a real-time pulse unit and A/D converter which are necessary for the real-time control of pulses for motor control. 
It also has a bus sizing function: 8-bit data bus or 16-bit data bus, switchable. 

The /iPD78370 is ROM-less version of the //PD78372. The J/PD78P372 is the on-chip PROM version. 

Features 

o High-speed processing achieved by pipeline control and high-speed operation clock 

• Minimum instruction execution time: 125 ns (internal clock: @ 16 MHz, external clock: @ 32 MHz) 
o Instruction set suitable for control applications (jiPD78322 upward-compatible) 

• Sum-of-product operation 

• Correlation operation, etc. 

O On-chip high-speed interrupt controller 
O Variety of peripheral hardware 

• Real-time pulse unit 

• 10-bit resolution A/D converter: 16 channels 

• Serial interface: 2 channels 

O Internal memory: ROM None (/iPD78370) 

24 K bytes (/iPD78372) 
PROM 24 K bytes (/xPD78P372) 
RAM 768 bytes 

Application Field 

O OA field including PPC and printer, etc. 

O FA equipment including robots, machine tools, etc. 

Remark "Special" quality grade /iPD78370(A). 78372(A), and 78P372IA) are available for the automobile use. 
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Block Diagram 
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Note ECC circuit is incorporated only in the /tPD78P372. 



Remarks 1. Internal ROM capacity depends on the product. 

2. *: In PROM programming mode, (excluding MODEO) 
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4.7 78K/IV Series 



The 78K/IV series is a 16-bit single-chip microcomputer which is host-compatible to the 78K/0, 78K/I. 78K/II, and 
78K/III series. It is featured with a 1 M-byte program memory space, high-speed instruction execution, and low- 
voltage operation; therefore suitable for wide range of applications such as the office automation equipments (such 
as printer, LBP, PPC) and consumer equipments, digital cordless phone, autofocusmg camera, etc. 



Series 


Title 
(Subsenes) 


Part No 


Page 


78K/IV 


//PD784026 
(78K/II+) 


/iPD784020 
784021 
784025 
784026 
78P4026 


117 
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78K/II+ Subseries Product Development 

TtKIIVSmt 
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4.7.1 /xPD784026 (Preliminary) 



Analog I/O 

Products: //PD784020, 784021, 784025, 784026, 78P4026 

The |iPD784026 is a host compatible type of the ^PD78234. Its operating speed is two-times higher than that 
of the /jPD78234, with improved timer/counter (16 bits), on-chip memory capacity (expanded), and instruction set. 

Features 

o Pin-to-pin compatible to /iPD78234 

O High-speed instruction execution: 160 ns (fxx = 25 MHz operation) 
O On-chip memory 

• ROM-less (/iPD784020. 784021) 

• ROM : 64 K bytes (J/PD784026) 

48 K bytes (/zPD784025) 

• PROM : 64 K bytes (/jPD78P4026) 

• RAM : 512 bytes (j*PD784020) 

2048 bytes (Other than /jPD784020) 

O I/O pin: 64 

46 (only for //PD784020, 784021) 
O Timer/counter: 16-bit x 4 channels 
O Serial interface: 3 channels (UART/IOE: 2, CSI: 1) 
O A/D converter (8 analog inputs) 
O D/A converter (2 analog outputs) 
O PWM output (2 outputs) 
O Low-voltage operation (Vdd = 2.7 to 6.0 V) 
O Standby function: HALT/STOP/IDLE modes 
O Watchdog timer: 1 channel 

O Clock output function: Selectable from fa*. fa.K/2. fcuc/4. fa.ic/8.fcu /16 (Other than /iPD784020. 784021) 

Application Field 

PPCs. LBPs. auto-focus cameras 
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Block Diagram 
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Remarks 1. Internal ROM and RAM capacity depends on the product. 

2. Vpp for the //PD78P4026. 

3. *: In PROM programming mode. 
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5. DEVELOPMENT TOOLS AND EVALUATION TOOLS 



The following support tools are available for application system development and evaluation using the 78 K series. 

5.1 Development Tools 

The following support tools are available for application system program development. 



Table 5-1. Development Tools and Functions (1/2) 



Development Tool 


Function 


Hardware 


In-circuit emulator 
(IE-78xxx-R) 
(IE-78xxx-R-A) 
(IE-78xxxx-R) 


Development tool used for hardware and program deougging in 78K series applica- 

lion sysiem ucveiDpmcni. usiny a (jtMbundi Luriipuic' ir^-rouu scntfo ui idivi 

AT™) as the host machine allows efficient debugging by means of functions for 
symbolic debugging and object file and symbol file transfer. 
An RS-232-C serial interface is incorporated, allowing a PROM programmer (PG- 
1500. etc.) to be connected. 






Break board 

(IE-78200-R-BK) 

(IE-78330-R-BK) 

(IE-78350-R-BK) 

(IE-78000-R-BK) 

(IE-784000-R-BK) 


Board used for m-circuit emulator (IE) event setting. 
Normally incorporated in the IE unit. 

This board may need to be changed in an IE system upgrade (change of products to 
be debugged) (see Table 5-2 Development Tool System Upgrades). 


• 




Emulation board 
(IE-78xxx-R-EM) 
(IE-78xxxx-R-EM) 


Board for emulating different peripheral hardware for each target device. Normally 
incorporated in the IE unit. 

This board may need to be changed in an IE system upgrade (change of devices to 
be debugged) to suit the device concerned (see Table 5-2 Development Tool 
System Upgrades). 






I/O emulation board 

(IE-78xxx-R-EM1) 

(IE-78xxxx-R-EM1) 


Board for emulating different peripheral hardware for each target device. Used with 
the emulation board. Target device which requires the I/O emulation board 
depends on each product. (See 5.4.1 (4) List of 78K/III series tools and (5) Ust of 
78K/IV series tools) 
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Table 5-1. Development Tools and Functions (2/2) 



Development Tool 


Function 


Hardware 


Emulation probe 
(EP-78xxx...) 


Probe for connecting the application system to the IE. A prooe is available for each target 
device package. 




Conversion socket 
(EV-9200xx-xx) 


Socket for connection of a QFP emulation probe to the application system. Supplied 
with the QFP emulation probe. Mounted on the application system board. 




Conversion adapter 
(EV-9500xx-xx) 


Conversion adapter for the QFP. Used by mounting it on the user system board 




Conversion adapter 
(EV-9501GC-100) 


Conversion adapter used by connecting it to the emulation probe for the 120-pin QFP 
Used for the 120-to-100 pin conversion. 




Programmer adapter 
(PA-78Pxxx...) 


PROM programmer (PG-1500) adapter used when programming an on-chip PROM 
product. 

An adapter is available for each target device package. 


Jig (EV-9900) 


Jig used for WQFN package product removal from EV-9200xx-xx. 


Software 


Screen 

debugger** " 1 


Program to control an in-circuit emulator for 78K/0 series, 78K/II series or 78K/IV series. 
Used in combination with the device file. This enables more efficient debugging than 
a conventional IE controller by debugging in the level of source program written in C 
language, structured assembly language or assembly language, and by displaying 
various kinds of information at the same time on divided screens of the host machine. 




Device file 


Use in combiration with the screen debugger. This is necessary for debugging of 
78K/0 series. 78K/M series or 78K/IV series. 




In-circuit emulator 
control program (IE 
controller) 


Software for efficient debugging by connecting the IE to a host machine. Makes full 
use of IE functions such as file transfer (object/symbol files), on-line assembly, disas- 
sembly, break condition (event) setting, etc. 




Relocatable 
assembler** ** 2 


Program which converts a program written in mnemonics to object code which can be 
executed by a microcomputer. 

Also provided with functions for automatically performing symbol table creation, branch 

instruction ontimi7atinn nrnrftssinn Atf 

II ISM Ut.LIV/1 * UJJIH 1 ll£a IIWI 1 ^IUk.U^dM 1^, 




Structured 
assembler 
preprocessor 


Incorporates structured programming in an assembler. 

Allows coding of C language type control structures without sacrificing the speed and 
compactness of an assembler. 




C compiler" ** 2 


Program which converts a program written in the high-level language C to object code 
which can be executed by a microcomputer. 




C library source 


Library source programs provided with the C compiler. Necessary for library improve- 
ment (to match user specifications more closely). 




System simulator for 
78K/0 series 
<SM78K/0) No, » 3 - 4 


Software development support tool for 78K/0 series. It enables debugging on the C 
source level or assembler level while simulating the operations of the target system on 
a host machine. By using the SM78K/0. the logic of application software and perform- 
ance can be verified separately from hardware development and development efficiency 
and software quality can be improved. 



Notes 1. This is called "Integrated debugger" in the 78K/IV series. 

2. 78K/0 and 78KVIV series are used in combination with device files. 

3. Used in combination with device files 

4. Under cevelopment 



Remark All software is supported on MS-DOS™ and PC DOS™ operating systems. 
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Host 
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JL 



Relocatable Assembler 
Structured Assembler 
C Compiler 



Figure 5-1. Development Tool Configuration 
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IE-78 x x x -R 
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Products 
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o 

_D_ 



Real-time 
OS""" 



Notes t. 78K/0, 78K/II series: Screen debugger, device file 
78K/I. 78K/III series: IE controller 
78K/IV series: Integrated debugger, device file 

2. Conversion socket for connecting QFP emulation probe to user system (product with product name 
beginning with "EV-9200"). 

3. EV-9500xx-xx 

4. For the target device of the real-time OS, see section 5.4.2 List of software tools. 



Remark Symbols denote product names as follows: 
IE : In-circuit emulator 
EP : Emulation probe 
PA : PROM programmer adapter 

xxx...: Product name depends on the target device and package. 
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5.2 Evaluation Tools 



The following evaluation tools are available for evaluation of 78K series functions. 



Evaluation Tool 


Function 


Evaluation board 
(EB-78xxx-98, 
EB-78xxx-PC) 


Allows easy evaluation of target device functions using a PC-9800 series or IBM 
PC/AT as the host machine. 

The command system conforms to that of the IE, allowing easy transition to 
application system development work after functional evaluation with this board. 



Remark xxx: Product name depends on target device. 

Caution Evaluation tools do not include on-chip ROM execution emulation functions. 
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5.3 Software for Integration 



The following integration programs are available for programming and maintenance. 



Integration software 


Functions 


Real-time OS 
(RX78K series) 


Versatile real-time OS developed for 78K/0 series. 78K/II series. 78KJ\\\ 
series, and 78K/IV series. By using the RX78K series, the program can be 
maintained, managed, and used for each function, and so application 
programs can be developed efficiently. The RX78K series complies with 
the //ITRON OS which is standardized for being incorporated into the 
single-chip microcomputers. It offers the /ilTRON-specified system call to 
realize the real-time, multitask processing and thus expands the applica- 
tion range of the system. 


(MX78K/0) Nou 


OS developed for the 78K/0 series. The MX78K/0 is a simplified version 
of the RX78K/0, with less memories. The MX78K series is featured with 
task management, event management, and time management; and 
controls the task execution sequence and switching to the next task to be 
executed. 


Fuzzy inference development 
support system 


Support tool for design to simulation of the fuzzy inference knowledge to 
be incorporated into the single-chip microcomputers made of 78K/0 series. 
78K/II series, and 78K/III series. Graphics is fully used for visualization of 
data for efficient development. 


Fii77\/ Irrnnvulortno riata rroa. 
' utiy m iijwicuyc ua la l.i Co 

tion tool 


innrtft nrrtnram frtf tho inni it/oHitinn anri cimiilatinn nf finy\j tnnwlprtno 
Su^pui i fjiuyioiii iui li ic m i|ju u tzui miy oiiu 511 iiuicjulm i ui i utiy m luwicuyc 

data (fuzzy rule and membership function) 


Translator 


Program which converts the fuzzy knowledge data obtained by the fuzzy 
knowledge data creation tool to the assembler source program for the 
RA78K/0, RA78K/M, and RA78K/III. 


Fuzzy inference module 


Program executing the fuzzy inference. Linked to the fuzzy knowledge 
data to perform fuzzy inference. 


Fuzzy inference knowledge 
debugger 


Support program for evaluation and adjustment of the fuzzy knowledge 
data on the hardware level by using an in-circuit emulator. 



Note Under development 



Remark The above programs support the MS-DOS and PC DOS operating systems. 
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5.4 List of Tools 

5.4.1 List of development tools and evaluation tools 



(1) List of 78K/0 series tools (1/2) 



target oevices 


Package 


In-circuit 
emulator 


Emulation 
probe 


Conversion 
socket No, « 1 


Evaluation 
board 


;iPD78001B, 


64SDIP 


IE-78000-R 


EP-78240CW-R 






78002B. 












78001 BY. 


64SDIP with window No,# 2 


IE-78014-R-EM 








78002BY, 
7801 1B. 


64QFP (14 x 14 mm) 




EP-78240GC-R 


EV-9200GC-64 




7801 2B, 












78013, 












78014, 












78P014, 












78011 BY, 












7801 2BY, 












780 1 3 Y, 












7801 4Y, 












78P014Y 












/1PD78023, 


64SDIP 


IE-78000-R 


EP-78024CW-R 






78024, 


64SDIP wilh window""* 1 


+ 








78P024* 


64QFP (14 x 20 mm) 


IE-78044-R-EM 


EP-78024GF-R 


EV-9200G-64 




/iPD78042A, 


80QFP (14 x 20 mm) 




EP-78130GF-R 


EV-9200G-80 




78043A. 


80WOFN <Mx20mml N '»» 4 










78044A, 












78045A. 












78P048A* 













Notes 1. Socket to connect the emulation probe for the QFP to the target system. It is mounted on the board 
of the target system. 

2. Onlyforthe/iPD78P014and78P014Y. 

3. Only for the /iPD78P024. 

4. Only for the /iPD78P048A. 

Remark The number in the parentheses following the QFP, WQFN indicates the size of package. 
•: Under development 
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(1) List of 78K/0 series tools (2/2) 



Target devices 


Package 


In-circuit 
emulator 


Emulation 
probe 


Conversion socnei/ 
conversion actaBie'* " 1 


Evaluation 
board 


MPD78052. 


No» 2 

80TQFP (12 x 12 mm 


IE-78000-R 


EP-78054GK-R 


EV-9500GK-80 





78053. 78054. 


80QFP (14 x 14 mm) 


+ 


EP-78230GC-R 


EV-9200GC-80 




78P054.78055, 
78056. 78058, 


Not* 3 

80WQFN (14 x 14 mm) 


IE-78064-R-EM 








78P058, 












78052Y. 78053Y. 












78054Y. 78P054Y.* 












78055Y, 78056Y. 












78058Y.* 78P058Y* 












*iPD78062. 


100QFP (14 x 14 mm) 




EP-78064GC-R 


EV-9500GC-100 




78063, 


100QFP (14 x 20 mm) 




EP-78064GF-R 


EV-9200GF-100 




78064. 
78P064 


NOT* 4 

100WQFN (14 x 20 mm) 










jiPD78074.* 




IE-78000-R 








78075.* 




+ 








78076, 




IE-78078-R-EM 








78078* 












78P078* 












jiPD78081.* 


42SDIP 




EP-78083CU-R* 






78082.* 


Nans 

42SDIP with window 










78P083* 


44QFP (10 x 10 mm) 




EP-78083GB-R* 


EV-9200G-44 




MPD78094. 


80QFP (14 x 14 mm) 


IE-78000-R 


EP-78230GC-R 


EV-9200GC-80 




78095. 
78096. 


80WQFN (14x14 mm) 


+ 

IE-78098-R-EM 








78098A.* 












78P098A* 













Notes 1. Socket or adapter to connect the emulation probe for the QFP to the target system. It is mounted on 
the board of the target system. 

2. Except the //PD78P058 and jiPD78054Y subseries. The /iPD78055. 78056. and 78058 are under 
planning. 

3. Only for the mPD78P054. 78P054Y. 78P058. and 78P058Y. The jiPD78P054Y. 78P058. and 78P058Y 
are under development. 

4. Only for the //PD78P064 and 78P078. Under development. 

5. Only for the jiPD78P098. 

Remark The number in the parentheses following the QFP indicates the size of package. 
•: Under development 
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(2) List of 78K/I series tools 



Target devices 


Package 


In^irr tit 

emulator 


C mi 1 1 a 1 1 r\ n 
C I MUld UUI 1 

probe 


socket No " 


c vdiud uun 

board 


//PD78134, 
78134A. 
78136. 
78138, 
78P138 


80QFP (14 x 20 mm) 
80WQFN (14 x 20 mml 


IE-78130-R 


EP-78130GF-R 


EV-9200G-80 




/iPD78146. 
78148. 
78P148 


100QFP (14 x 20 mm) 
100WQFN (14x20 mm) 


IE-78140-R 


EP-78140GF-R 


EV-9200GF-100 





Note Socket to connect the emulation probe for the QFP to the target system. It is mounted on the board of 
the target system. 



Remark The number in the parentheses following the QFP or WQFN indicates the size of package. 
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(3) List of 78K/II series tools 



Target devices 


Package 


In-circuit 
emulator 


Emulation 
probe 


Conversion 
socket N °" 1 


Evaluation 
board 


jjPD78212, 
78213, 
78214, 
78P214 


64SDIP 


IE-78240-R-A 


EP-78240CW-R 





EB-78240-98 
EB-78240-PC 


64SDIP with window" " 2 


64QUIP No " 3 


EP-78240GQ-R 


64QFP (14 x 14 mm) 


EP-78240GC-R 


EV-9200GC-64 


68QFJ NoM 3 


EP-78240LP-R 




74QFP (20 x 20 mm) 


EP-78240GJ-R 


EV-9200G-74 


MPD78217A, 
7821 8A. 
78P218A 


64SDIP 


IE-78240-R-A 


EP-78240CW-R 




EB-78240-98 
EB-78240-PC 


64SDIP with window" " 4 


64QFP (14 x 14 mm) 


EP-78240GC-R 


EV-9200GC-64 


jiPD78220. 
78224, 
78P224 


84QFJ 


IE-78230-R-A 


EP-78230LQ-R 




EB-78220-98 
EB-78220-PC 


94QFP (20 x 20 mm) 


EP-78230GJ-R 


EV-9200G-94 


/1PD78233, 
78234, 
78237. 
78238. 
78P238 


80QFP (14 x 14 mm) 


IE-78230-R-A 


EP-78230GC-R 


EV-9200GC-80 


EB-78230-98 
EB-78230-PC 


84QFJ 




EP78230LQ-R 




94QFP (20 x 20 mm) 


EP-78230GJ-R 


EV-9200G-94 


94WQFN (20 x 20 mm) ' 


jiPD78243. 
78244 


64SDIP 


IE-78240-R-A 


EP-78240CW-R 




EB-78240-98 
EB-78240-PC 


64QFP (14 x 14 mm) 




EP-78240GC-R 


EV-9200GC-64 



Notes 1. Socket to connect the emulation probe for the QFP to the target system. It is mounted on the board 
of the target system. 

2. Onlyforthe/iPD78P214. 

3. Except the jtPD78212. 

4. Only for the /iPD78P218A. 

5. Only for the pPD78P238. 

Remark The number in the parentheses following the QFP or WQFN indicates the size of package. 
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(4) List of 78K/III series tools (1/2) 



Target devices 


Package 


ln-orcuit 
emulator 


EmulBtion 
probe 


Conversion 
socket Nou 1 


Evaluation 
board 


MPD78310A. 


64SDIP 


IE-78310A-R N °" 3 


EP-78310CW 








7831 2A. 


64SDIP with winOov^"' 2 










78P312A 


64QUIP 




EP-78310GQ 









64QUIP with window""" 2 












64QFP (14 x 20 mm) 




EP-78310GF 


EV-9200G-64 






68QFJ 




EP-78310L 







fiPD78320, 


68QFJ 


IE-78327-R 


EP-78320L-R 





EB-78320-98 


78322, 


68WQFN No, » * 








EB-78320-PC 


78P322. 


74QFP (20 x 20 mm) 




EP-78320GJ-R 


EV-9200G-74 




78323, 


74WQFN (20 x 20 mm)*** • 










78324. 


80QFP [14x20 mm]* 1 " 




EP-78320GF-R 


EV-9200G-80 




78P324 


80WQFN [Ux20 «ml ll «" 










/1PD78327, 


64SDIP 




EP-78327CW-R 





EB-78327-98 


78328, 


64SDIP with window" " ' 








EB-78327-PC 


78P328 


64QFP (14 x 20 mm) 




EP-78327GF-R 


EV-9200G-64 




/1PD78330, 


84QFJ 


IE-78330-R 


EP-78330LQ-R 




EB-78330-98 


78334. 


84WQFN No " 8 








EB-78330-PC 


78P334 


94QFP (20 x 20 mm) 




EP-78330GJ-R 


EV-9200G-94 






94WQFN (20 x 20 mm)*"" ■ 











Notes 1. Socket to connect the emulation probe for the QFP to the target system. It is mounted on the board 
of the target system. 

2. Only for the /iPD78P31 2A. 

3. A user who has the IE-78310-R can use it as the IE-78310A-R by purchasing only the Evachip and 
monitor program kit (/iS008IM78312A). 

4. Only for the J/PD78P322 and 78P324. 

5. Only for the ^PD78320, 78322, and 78P322. 

6. Only for the /iPD78P322. 

7. Only for the /iPD78P328. 

8. Only for the /«PD78P334. 

Remark The number in the parentheses following the QFP or WQFN indicates the size of package. 
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(4) List of 78K/III series tools (2/2) 



Target devices 


Package 


In-circuit 
emulator 


Emulation 
probe 


Conversion sociceV 
conversion adaDter" " 1 


Evaluation 
board 


MPD78350. 
78350A. 
78352A, 
78P352 


64QFP (14 x 14 mm) 
64WQFN|UxHmm) No, « 2 


IE-78350-R 
+ 

IE-78350-R-EM1 


EP-78240GC-R 


EV-9200GC-64 


EB-78350-98 
EB-78350-PC 


jiPD78355.* 
78356.» 
78P356* 


100QFP (14 x 14 mm) 


IE-78350-R 
+ 

It /OJJJ rrcivl I 


EP-78355GC-R 


EV-9500GC-100 No " 4 





EP-78355GD-R 


EV-9501GC-100 NoM4 
EV-9500GC-100 NoM4 


120QFP (28 x 28 mm) 
120WQFN (28 x 28 mm)"***' 


EV-9200GD-120 


*iPD78365.« 
78366,* 
78P368 # 


80QFP (14 x 20 mm) 
80WOFNIUx20 mm)""" 5 


IE-78350-R 
IE-78365-R-EM1 


EP-78365GF-R 


EV-9200G-80 




/iPD78370. # 
78372.* 
78P372* 


80QFP (14 x 20 mm) 
80WQFN (14x20 mml""" 1 


IE-78350-R 

■f 

IE-78370-R-EM1 


EP-78365GF-R 


EV-9200G-80 





Notes 1. A socket or adapter to connect the emulation probe for the QFP to the target system. It is mounted 
on the board of the target system. 

2. Only for the nPD78P352. Under development. 

3. Only for the jiPD78P356. 

4. The EV-9501GC-100 is an adapter used when it is connected to the EP-78355GD-R (120 pins). It 
converts 120 pins to 100 pins. The EV-9500GC-1 00 is a conversion adapter for connection to the EV- 
9501GC-100, and is mounted on the board of the target system. 

5. Only for the /iPD78P368. 

6. Only for the /iPD78P372. 



Remarks 1. The number in the parentheses following the QFP or WQFN indicates the size of package. 
2. The I/O emulation board (IE-78xxx-R-EM1) is sold separately from the IE proper. 



•: Under development 
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(5) List of 78K/IV series tools 



Target devices 


Package 


In-circuit 
emulator 


Emulation 
probe 


Conversion 
socket No, » 1 


Evaluation 
board 


/iPD784020.« 
784021,* 
784025* 
784026,* 
78P4026* 


80QFP (14 x 14 mm) 


IE-784000-R' 

+ 

IE-784000-R-EM* 
IE-784026-R-EM1* 


EP-78230GC-R 


EV-9200GC-80 




Not* 2 

80WQFN (14 x 14 mm) 



Notes 1. Socket to connect the emulation probe for the QFP to the target system. It is mounted on the board 
of the target system. 
2. Only for the /iPD78P4026. 

Remarks 1. The number in the parentheses following the QFP or WQFN indicates the size of package. 
2. An interface board sold separately is necessary for each host machine. 



Host machine 


Interface board 


PC-9800 series 

(except for the note type) 


IE-70000-98-IF-B* 


PC-9800 series 
(note type) 


IE-70000-98N-IF* 


IBM PC/AT 


IE-70000-PC-IF-B* 


EWS 


IE-78000-R-SV3* 



•: Under development 
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[MEMO] 
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5.4.2 List of software tools 



(1) List of 78K/0 series software tools (1/2) 



Target device 


Relocatable 
assembler 


C compiler 


C Library 
source 


Screen 
debugger 


Device file 


System 
simulator 


OS 


Real-time 
OS 


/iPD78001B, 
78002 B 

^PD78001BY, 
78002BY 


RA78K/0 


CC78K/0 


CC78K/0-L 


SD78K/0 


DF78002 


SM78K/0* 


MX78K/0* 


RX78013 


/JPD78011B, 
7801 2B, 
78013, 
78014, 
78P014 


DF78014 


/1PD78011BY. 
7801 2BY, 
780 13Y. 
780 1 4 Y, 
78P014Y 


RX78013 


//PD78023, 
78024. 
78P024* 


DF78024 


RX78013 


J/PD78042A, 
78043A. 
78044A, 
78045A. 
78P048A* 


DF78044 



•: Under development 
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Fuzzy knowledge 
data creation tool 


Translator 


Fuzzy inference 
module 


Fuzzy inference 
debugger 


FE9000/ 
FE9200 


FT9080/ 
FT9085 


FI78K0 


FD78K0 



(1) List of 78K/0 series software tools (2/2) 



Target device 


Relocatable 
assembler 


C compiler 


C Library 
source 


Screen 
debugger 


Device file 


System 
simulator 


OS 


Real-time 
OS 


MPD78052, 

/oUOo, 

78054, 

78P054. 

78055. 

78056. 

78058. 

78P058 


RA78K/0 


CC78K/0 


CC78K/0-L 


SD78K/0 


DF78054 


SM78K/0* 


MX78K/0* 


HX/oOlo 


/iPD78052Y, 
78053Y. 
78054Y. 
78P054Y.' 
78055Y. 
78056Y, 
78058Y.* 
78P058Y* 


RX78013 


J/PD78062. 
78063, 
78064. 
78P064 


DF78064 


RX78013 


/ 1 PD78074,» 
78075.* 
78076. 
78078,« 
78P078* 


DF78078* 


MPD78081* 
78082.' 
78P083* 


DF78083* 




MPD78094. 
78095. 
78096. 
78098A.' 
78P098A* 


DF78098 




RX78013 



*: Under development 
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Fuzzy knowledge 


Translator 


Fuzzy inference 


Fuzzy inference 


data creation tool 


module 


debugger 


FE9000/ 


FT9080/ 


FI78K0 


FD78K0 


FE9200 


FT9085 















(2) List of 78K/I series software tools 



Target device 


IE control 
program 


Relocatable 
assembler 


C compiler 


C library source 


Screen 
debugger 


Device file 


/iPD78134. 
78134A, 
78136, 
78138. 
78P138 


IE78130 


RA78K;i 










>*PD78146. 
78148, 
78P148 


IE78140 


(3) List of 78K/II series software tools 


Target Device 


Relocatable 
assembler 


C compiler 


C library source 


Screen 
debugger 


Device file 


Real-time OS 


j*PD78212. 
78213. 
78214. 
78P214 


RA78K/II 


CC78K/H 


CC78K/II-L 


SD78K/II 
(IE-78230-R-A) 
(IE-78240-R-A) 


DF78210 




J1PD78217A, 
782 18A. 
78P218A 


RX78217 


MPD78220. 
78224, 
78P224 


DF78220 




MPD78233, 
78234. 
78237. 
78238. 
78P238 


DF78230 


RX78217 


MPD78234. 
78244 


DF78240 
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Fuzzy knowledge 
data creation tool 


Translator 


Fuzzy inference 
module 


Fuzzy inference 
debugger 


FE9000/ 
FE9200 


FT9080/ 
FT9085 


FI78K2 


FD78K2 
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(4) List of 78K/III series software tools 



Target device 


IE control program 


Relocatable 
assembler 


C compiler 


C library source 


Real-time OS 


/*PD78310A, 
7831 2 A, 
78P312A 


IE78310 


RA78K/IH 
(with structured 
assembler) 


CC78K/III 


CC78K/1II-L 




/1PD78320. 
78322. 
78P322, 
78323. 
78324. 
78P324 


IE78327 


RX78320 


//PD78327, 
78328, 
78P328 


MPD78330, 
78334. 
78P334 


IE78330 


/iPD78350. 
78350A, 
78352A. 
78P352 


IE78350 


Under 
consideration 


/jPD78355.» 
78356,» 
78P356* 


IE78355 


jiPD78365. # 
78366.* 
78P368* 


IE78365 


/iPD78370.« 
78372.* 
78P372* 


IE78370 



*: Under development 



138 



Fuzzy knowledge 
data creation tool 


Translator 


Fuzzy inference 
module 


Fuzzy inference 
debugger 


FE9000/ 


FT78K3 


FI78K3 


FD78K3 


FE9200 

















(5) List of 78K/IV series software tools 



Target device 


Relocatable 
assembler 


C compiler 


C library source 


Integrated 
debugger 


Device file 


Real-time OS 


/iPD784020,» 
784021.* 

784025. • 

784026, * 
78P4026* 


RA78K/IV* 


CC78K/IV* 


CC78K/IV-L* 


ID78K/IV* 


DF784026* 


RX78K/IV* 
(Tentative) 



•: Under development 

Remarks 1. Software products are all available for either PC-9800 series (MS-DOS based) or IBM PC/AT (PC DOS 
based) host machines. 

2. The ordering code for software products depends on the operating system and supply medium. 
Refer to individual device documentation for details. 
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5.5 Development Tool System Upgrading 

Table 5-2. Development Tool System Upgrades (1/6) 



System upgrade 


IE-78000-R Nou2 


Target 
\ device 


;iPD78002 subseries 
»iPD78002Y subseries 
jjPD78014 subsenes 


jiPD78024 subseries 
pPD78044A subsenes 


(JPD78054 subseries 
(iPD78054Y subsenes 
^PD78064 subseries 


/iPD78078 subsenes 
>iPD78083 subseries 


pPD78098 subseries 


Current tool >v 


/jPD780"UY subsenes 










IE-75000-R Not * 1 


IE-78014-R-EM 


IE-78044-R-EM 


IE-78064-R-EM 


IE-78078-R-EM 


IE-78098-R-EM 


IE-75001-R 


IE-78000-R-BK 


IE-78000-R-BK 


IE-78000-R-BK 


IE-78000-R-BK 


IE-78000-R-BK 


IE-78000-R 


IE-78014-R-EM 


IE-78044-R-EM 


IE-78064-R-EM 


IE-78078-R-EM 


IE-78098-R-EM 


IE-78112-R No, » 1 


Cannot be upgraded. 


IE-78130-R 


IE-78014-R-EM 


IE-78044-R-EM 


IE-78064-R-EM 


IE-78078-R-EM 


IE-78098-R-EM 


IE-78140-R 


IE-78000-R-BK 


IE-78000-R-BK 


IE-78000-R-BK 


IE-78000-R-BK 


IE-78000-R-BK 


IE-78210-R Nott1 






Cannot be upgraded. 






IE-78220-R No " 1 










IE-78230-R NoM 1 












IE-78230-R-A 


IE-78014-R-EM 


IE-78044-R-EM 


IE-78064-R-EM 


IE-78078-R-EM 


IE-78098-R-EM 


IE-78240-R NoM 1 


IE-78000-R-BK 


IE-78000-R-BK 


IE-78000-R-BK 


IE-78000-R-BK 


IE-78000-R-BK 


IE-78240-R-A 












IE-78310-R N ««» 1 






Cannot be upgraded. 






IE-78310A-R 










IE-78320-R No *« 1 












4E-78327-R 


IE-78014-R-EM 


IE-78044-R-EM 


IE-78064-R-EM 


IE-78078-R-EM 


IE-78098-R-EM 


IE-78330-R 


IE-78000-R-BK 


IE-78000-R-BK 


IE-78000-R-BK 


IE-78000-R-BK 


IE-78000-R-BK 


IE-78350-R 












IE-784000-R* 


• 




Cannot be upgraded. 







•: Under development 

Notes 1. Maintenance product 

2. This is the main body of an IE set. This should be used together with an emulation board. 

Remarks 1. Where two product names are given in a column, the upper and lower product names are those of 
the emulation board and the break board required for system upgrade, respectively. 

2. Refer to the table on the next page for the devices to be developed and simulated for the /iPD780xx 
subseries. 

3. The in-circuit emulators (IE-78130-R and IE-78140-R) for the 78K/I series cannot be upgraded from 
the other in-circuit emulator. However, upgrading vice versa is possible. 

4. For details of target devices (jiPD780xx subseries), refer to Table 5-2. Development Tool System 
Upgrades (2/6). 
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Table 5-2. Development Tool System Upgrades (2/6) 



(Target device of the /jPD780xx subseries] 



Subsenes name 


Target device 


*iPD78002 


^PD78001B, 78002B. 78P014 


/xPD78002Y 


>iPD78001BY, 78002BY, 78P014Y 


>iPD78014 


jiPD78011B. 78012B. 78013. 78014. 78P014 


<iPD78014Y 


/1PD78011BY. 78012BY. 78013Y. 78014Y. 78P014Y 


^PD78024 


jiPD78023, 78024, 78P024 No, » 


MPD78044A 


jiPD78042A, 78043A. 78044A. 78045A, 78P048A No, » 


//PD78054 


MPD78052, 78053. 78054. 78P054, 78055, 78056, 78058, 78P058 


/iPD78054Y 


MPD78052Y, 78053Y, 78054Y, 78P054Y No, », 78055Y, 78056Y, 78058Y Not », 78P058Y Not » 


jiPD78064 


MPD78062, 78063, 78064. 78P064 


MPD78078 


MPD78074 N ««. 78075 NoM . 78076. 78078 Not ». 78P078 Nou 


VPD78083 


j/PD78081 No, «. 78082 No ", 78P083 Not » 


MPD78098 


/iPD78094. 78095, 78096. 78098A, 78P098 Nou 



Note Under development 
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Table 5-2. Development Tool System Upgrades (3/6) 



System upgrade 


IE-78230-R-A 


IE-78240-R-A 


N. Target 
\^ device 

Current tool \ 


/iPD78220, 
78224, 
78P224 


/2PD78233, 
78234, 
78237. 
78238, 
78P238 


MPD78212. 
78213, 
78214, 
78P214 


/iPD78217A, 
782 18A, 
78P218A 


/iPD78243, 
78244 


IE-75000-R Not » 1 

IE-75001-R 

IE-78000-R 


IE-78230-R-EM 
IE-78200-R-BK 


IE-78240-R-EM 
IE-78200-R-BK 


IE-78112-R No " 1 


IE-78230-R-EM N,,, • 2 

IE-78200-R-BK 


IE-78230-R-EM 
IE-78200-R-BK 


IE-78240-R-EM No " 3 
IE-78200-R-BK 


IE-78240-R-EM 
IE-78200-R-BK 


IE-78130-R 


IE-78230-R-EM 
IE-78200-R-BK 


IE-78240-R-EM 
IE-78200-R-BK 


IE-78140-R 


IE-78230-R-EM 


IE-78240-R-EM 


IE-78210-R NoM1 


IE-78230-R-EM'»«« 2 
IE-78200-R-BK 


IE-78230-R-EM 
IE-78200-R-BK 


IE-7820O-R-BK 


IE-78240-R-EM 
IE-78200-R-BK 


IE-78220-R No " 1 


IE-78200-R-BK 


IE-78240-R-EM'*>« • 
IE-78200-R-BK 


IE-78230-R No, » 1 


IE-7820O-R-BK 


IE-78240-R-EM 
IE-78200-R-BK 


IE-78230-R-A 


Can be used without modification. 


IE-78240-R-EM 


IE-78240-R No, » 1 


IE-78230-R-EM 
IE-78200-R-BK 


IE-78200-R-BK 




IE-78230-R-EM 


Can be used without modification. 


IE-78310-R Nou1 
IE-78310A-R 


IE-7B230-R-EM'*«« J 
IE-78200-R-BK 


IE-78230-R-EM 
IE-78200-R-BK 


IE-78240-R-Ervt N «« J 
IE-78200-R-BIC 


IE-78240-R-EM 
IE-78200-R-BK 


IE-78320-R No «» 1 
IE-78327-R 
IE-78330-R 
IE-78350-R 


IE-78230-R-EM 
IE-7820O-R-BK 


IE-78240-R-EM 
IE-7820O-R-BK 


IE-784000-R* 


Cannot be upgraded. 



•: Under development 



Notes 1. Maintenance product. 

2. The IE-78220-R-EM (maintenance product) can be used instead of the IE-78230-R-EM. 

3. The IE-78210-R-EM (maintenance product) can be used instead of the IE-78240-R-EM. 

Remark Where two product names are given in a column, the upper and lower product names are those of the 
emulation board and the break board required for system upgrade, respectively. 
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Table 5-2. Development Tool System Upgrades (4/6) 



System upgrade 


IE-78310A-R 


IE-78320-R No " 1 


IE-78327-R 


IE-78330-R 


\. Target 
\ device 

Current tool n. 


/iPD78310A, 
7831 2A, 
78P312A 


/JPD78320. 78322, 
78323. 78324, 
78P322, 78P324 


MPD78320, 78322, 
78323. 78324. 
78P322, 78P324 

MPD78327, 78328, 
78P328 


/iPD78330, 
78334, 
78P334 


IE-75000-R No « 1 


Cannot be upgraded. 


Cannot be upgraded 


IE-75001-R 


IE-78000-R 


Note 3 


IE-78330-R-BK 
IE-78327-R-EM 


IE-78330-R-BK 
IE-78330-R-EM 


IE-78112-R Not » 1 


Cannot be upgraded. 


IE-78130-R 


Not* 3 


IE-78330-R-BK 
IE-78327-R-EM 


IE-78330-R-BK 
IE-78330-R-EM 


IE-78140-R 


IE-78210-R No » 1 


Cannot be upgraded. 


IE-78220-R No " 1 


IE-78230-R Not# 1 


Not. 3 


IE-78330-R-BK 
IE-78327-R-EM 


IE-78330-R-BK 
IE-78330-R-EM 


IE-78230-R-A 


IE-78240-R Nou 1 


IE-78240-R-A 


Not* 2 


Cannot be upgraded. 


IE-78310-R NoM1 


IE-78310A-R 


Can be used without modification. 


IE-78320-R No «« 1 




Can be used without modification. 


IE-78330-R-BK 
IE-78327-R-EM 


IE-78330-R-BK 
IE-78330-R-EM 


IE-78327-R 




Can be used without modification. 


IE-78330-R-EM 


IE-78330-R 


Cannot be upgraded. 


Not* 3 


IE-78327-R-EM 


Can be used without modification. 


IE-78350-R 




IE-78330-R-BK 
IE-78327-R-EM 


IE-78330-R-BK 
IE-78330-R-EM 


IE-784000-R* 


Cannot be upgraded. 



*: Under development 



Notes 1. Maintenance product. 

2. A system upgrade can be performed with Evachip and a monitor program kit (/iS008IM78312A). 

3. A system upgrade is recommended to the IE-78327-R which includes IE-78320-R functions. 

Remark Where two product names are given in a column, the upper and lower product names are those of the 
break board and the emulation board required for system upgrade, respectively. 
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Table 5-2. Development Tool System Upgrades (5/6) 



System upgrade 


IE-78350-R Nou2 


\ Target 
\ device 


//PD78350. 
78350A, 


^PD78355,* 
78356,* 


/jPD78365.* 
78366.* 


/JPD78370.* 
78372,* 




78352A, 


78P356* 


78P368* 


7RPT79* 

/ or O / £. 


Current tool \ 


78P352 








IE-75000-R No » 1 




Cannot be upgraded. 




IE-75001-R 






IE-78000-R 


IE-78350-R-BK 


IE-78350-R-BK 


IE-78350-R-BK 


IE-78350-R-BK 




IE-78350-R-EM 


IE-78350-R-EM 


IE-78350-R-EM 


IE-78350-R-EM 




IE-78350-R-EM1 


IE-78355-R-EM1 


IE-78365-R-EM1 


IE-78370-R-EM1 


ic 7pi 10 RNole 1 

IC-/0 i 1 ii*n 


Cannot be upgraded. 


lt-/ol JU-r( 




IE-78350-R-BK 


IE-78350-R-BK 


IE-78350-R-RK 




IE-78350-R-EM 


IE-78350-R-EM 


IE-78350-R-EM 


IE-78350-R-EM 


lt-78 140-R 




IE-78350-R-EM1 


IE-78355-R-EM1 


IE-78365-R-EM1 


IE-78370-R-EM1 


Ic^BZIO-R™ ™ ' 




Cannot be upgraded. 




IE-78220-R NoM 1 






IE-78230-R Nou 1 


IE-78350-R-BK 


IE-78350-R-BK 


IE-78350-R-BK 


IE-78350-R-BK 


IE-78230-R-A 


IE-78350-R-EM 


IE-78350-R-EM 


IE-78350-R-EM 


IE-78350-R-EM 


IE-78240-R No, • 1 


IE-78240-R-A 


IE-78350-R-EM1 


IE-78355-R-EM1 


IE-78365-R-EM1 


IE-78370-R-EM1 


jE^asio-R** ** 1 




Cannot be upgraded. 




IE-78310A-R 








IE-78350-R-BK 


IE-78350-R-BK 


IE-78350-R-BK 


IE-78350-R-BK 


IE-78327-R 


IE-78350-R-EM 


IE-78350-R-EM 


IE-78350-R-EM 


IE-78350-R-EM 


IE-78330-R 


IE-78350-R-EM1 


IE-78355-R-EM1 


IE-78365-R-EM1 


IE-78370-R-EM1 


IE-78350-R 












IE-78350-R-EM1 


IE-78355-R-EM1 


IE-78365-R-EM1 


IE-78370-R-EM1 


IE-784000-R* 




Cannot be upgraded. 






•: Under development 



Notes 1. Maintenance product. 

2. This is the main body of an IE Set. This should be used together with an I/O emulation board. 

Remarks 1. Where three product names are given in a column, the upper, middle, and lower product names are 
those of the break board, emulation board, and I/O emulation board required for system upgrade, 
respectively. 

2. Where one product name is given in a column with " " above it. a system upgrade only requires 

the addition of an I/O emulation board (sold separately). 
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Table 5-2. Development Tool System Upgrades (6/6) 



ns. System upgrade 


IE-784000-R* No " 2 


\ Target 
\ device 

Current tool \ 


//PD784020. 784021,* 784025,* 784026,* 78P4026* 


IE-75000-R Not « 1 


IE-784000-R-EM* 

IE-784026-R-EM1* 

IE-784000-R-BK* 


, Not* 3 


IE-75001-R 


IE-78000-R 


IE-78112-R Not » 1 


Cannot be upgraded. 


lc-/8130-n 


IE-784000-R-EM* 

IE-784026-R-EM1* 

IE-784000-R-BK* 


, Not* 3 


IE-78140-R 


IE-78210-R No, « 1 


Cannot be upgraded. 


IE-78220-R No, » 1 


IE-78230-R No " 1 


IE-784000-R-EM* 

IE-784026-R-EMT 

IE-784000-R-BK* 


„ Not* 3 


IE-78230-R-A 


IE-78240-R Nott 1 


IE-78240-R-A 


IE-78310-R NoM1 


Cannot be upgraded. 


IE-78310A-R 


IE-78320-R NoM 1 


IE-784000-R-EM* 

IE-784026-R-EM1* 

IE-784000-R-BK* 


. Not* 3 


IE-78327-R 


IE-78330-R 


IE-78350-R 


IE-784000-R* 


IE-784000-R-EM* 
IE-784026-R-EM1* 



*: Under development 



Notes 1. Maintenance product 

2. This is the main body of an IE set. This should be used together with an emulation board and peripheral 
emulation board. 

3. Contact to NEC sales person. 

Remark Where three product names are given in a column, the upper, middle, and lower product names are 
those of the emulation board, peripheral emulation board, and break board required for system upgrade, 
respectively. 

Where two product names are given in a column, the upper and lower product names are those of the 
emulation board and the peripheral emulation board, respectively. 
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5.6 List of PROM Programmer Adapters 

Table 5-3. List of Programmer Adapters (1/3) 



On-chip PROM product 


Package 


PROM programmer 


Programmer adapter 


jiPD78P014 


64SDIP. 64SDIP with window 


PG-1500 


PA-78P014CW 


/iPD78P014Y 


64QFP (14x14 mm) 




PA-78P014GC 


//PD78P024* 


64SDIP, 64SDIP with window 




PA-78P024CW 




64QFP (14 x 20 mm) 




PA-78P024GF 




64WQFN (14 x 20 mm) 




PA-78P024KL-R 


//PD78P044 


80QFP (14 x 20 mm) 




PA-78P044GF 




80WQFN (14 x 20 mm) 




PA-78P044KL-S 


//PD78P048A* 


80QFP (14 x 20 mm) 




PA-78P048GF 




80WQFN (14 x 20 mm) 




PA-78P048KL-S 


/1PD78P054. 78P054V 


80TQFP (12 x 12 mm) Note 




PA-78P054GK 


/1PD78P058. 78P058Y* 


80QFP (14 x 14 mm) 




PA-78P054GC 


/iPD78P098A» 


80WQFN (14x14 mm)* 




PA-78P054KK-T 


//PD78P064 


100QFP (14 x 14 mm) 




PA-78P064GC 




100QFP (14 x 20 mm) 




PA-78P064GF 




100WQFN (14 x 20 mm)* 




PA-78P064KL-T 


/iPD78P078 # 


100QFP (14 x 14 mm) 




PA-78P078GC 




100QFP (14 x 20 mm) 




PA-78P078GF 




100WQFN (14 x 20 mm) 




PA-78P078KL-T 


/iPD78P083» 


42SDIP, 42SDIP with window 




PA-78P083CU* 




44QFP (10x10 mm) 




PA-78P083GB < 


/1PD78P138 


80QFP (14 x 20 mm) 




PA-78P138GF 




80WQFN (14 x 20 mm) 




PA-78P138K 


/1PD78P148 


100QFP (14x20 mm) 




PA-78P148GF 




100WQFN (14 x 20 mm) 




PA-78P148K 


/iPD78P214 


64SDIP. 64SDIP with window 




PA-78P214CW 




64QUIP 




PA-78P214GQ 




64QFP (14 x 14 mm) 




PA-78P214GC 




68QFJ 




PA-78P214L 




74QFP (20 x 20 mm) 




PA-78P214GJ 


/iPD78P218A 


64SDIP. 64SDIP with window 
64QFP (14 x 14 mm) 




PA-78P214CW 
PA-78P214GC 



•: Under development 



Note |/PD78P054 only 
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Table 5-3. List of Programmer Adapters (2/3) 



On-chip PROM product 


Package 


PROM programmer 


Programmer adapter 


//PD78P224 


84QFJ 


PG-1500 


PA-78P224L 




94QFP (20 x 20 mm) 




PA-78P224GJ 


//PD78P238 


80QFP (14 x 14 mm) 




PA-78P238GC 




84QFJ 




PA-78P238LQ 




94QFP (20 x 20 mm) 




PA-78P238GJ 




94WOFN (20 x 20 mm) 




PA-78P238KF 




64SDIP 64^DIP with window 

u^wL/ii , u^ut/ii mill v*iiiv>v^w» 




PA-78P312CW 




P\AT\\ MP RAOI IIP \A/ith \Avinrin\A/ 

DHUUIr, DnUUIr Willi WIMUUW 




PA-7RP~1 ?PiO 

r M~ /urj l£uu 




RAOFP M4 v ?D mm\ 




PA-7fiP^1 ?ftF 

r r\ /or j i ^ijr 




epnc | 
QourJ 




DA 91 


flru/or-iZZ 


OoUrJ 




DA ^QDOTOI 




DoVVwriN 




DA 7QDT)"^T 




74Urr (20 x 20 mm) 




PA-78P322GJ 




/4WLlrN (20 x 20 mm) 




DA ■JODOOOlTi 

rA-/or\522KU 




80QFP (14 x 20 mm) 




PA-78P322GF 




80WQFN (14 x 20 mm) 




PA-78P322K 


/iPD78P324 


68QFJ 




PA-78P324LP 




68WQFN 




PA-78P324KC 




74QFP (20 x 20 mm) 




PA-78P324GJ 




74WQFN (20 x 20 mm) 




n A Tnr*Nnn - 1/ r-\ 

PA-78P324KD 


/1PD78P328 


64SDIP, 64SDIP with window 




PA-78P328CW 




64QFP (14 x 20 mm) 




PA-78P328GF 


|tPD78P334 


84QFJ 




PA-78P334LQ 




84WQFN 




PA-78P334KW 




n^rtco /on ^. on , ^ 

94QFP (20 x 20 mm) 




PA-78P334GJ 




y4wurN izu x zu mm; 




rA-/or J J4K.M 


^PD78P352 


64QFP (14 x 14 mm) 




PA-78P352G* 




64WQFN (14 x 14 mm)« 




PA-78P352KK* 


^PD78P356» 


100QFP (14 x 14 mm) 




PA-78P356GC* 




120QFP (28 x 28 mm) 




PA-78P356GD* 




120WQFN (28x 28 mm) 




PA-78P356KP* 



•: Under development 
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Table 5-3. List of Programmer Adapters (3/3) 



fin /^Kin PRflN/ nrnrli irt 




PRHM nrnnrammor 
rnuivi pjuyidiiifitc' 


Prnnrammor artanTer 

riUyiol'Mllcl OUa yJ l c 


/iPD78P368 < 


80QFP (14 x 20 mm) 


PG-1500 


PA-78P368GF* 




80WQFN (14 x 20 mm) 




PA-78P368KL* 


J/PD78P372* 


80QFP (14x20 mm) 




PA-78P372GF 




80WQFN (14 x 20 mm) 




PA-78P372KL 


/iPD78P4026* 


80QFP (14 x 14 mm) 




PA-78P4026GC* 




80WQFN (14 x 14 mm) 




PA-78P4026KK 



•: Under development 



6. THIRD-PARTY TOOL SUPPORT LIST 



6.1 Development Tools by Third Parties 



Table 6-1. 78K/0 Series Third-Party Tool Support List 



Manufacturer 


Contact 


Support tool 


78K/0 series 


7800 x 


7801 x 


7802 x|7804 x 


7805 x|7806 x 


7807 x 


7808 x 


7809 x 


Advanced Data 
Controls Corp. 


Nihon Seimei Ohtsuka Bldg 
1-13-4 Kita-Ohtsuka. 
Toshima-ku, Tokyo 170 
TEL 03-3576-5351 


Compiler, 

assembler, 

simulator 


OOO 


OOO 




ooo 


OOO 


OOO 








Gaio Technology 
Corp. 


Iseryu Bldg., 3-8-2 Nmgyo-cho, 
Nihonbashi, Chuoh-ku, 
Tokyo 103 
TEL 03-3662-3041 


Compiler, 

assembler, 

simulator 


o 
o 


OO | 




o 
o 


O 

o 


OO | 






— 


Lifeboat Corp. 


3-6 Nishiki-cho. Kanda. 
Chiyoda-ku. Tokyo 101 
TEL 03-3293-4714 


Compiler, 

assembler, 

simulator 


ooo 


ooo 




A 
A 
A 


A 
A 
A 


A 
A 
A 








Yokogawa 
Digital 
Computer 
Corp. 


Advice div. Marketing dept. 
1-19-3 Naka-machi, 
Musashino-shi, Tokyo 180 
TEL 0422-56-9101 


Emulator 


o 


o 






O 


O 








Naitoh Densei 
MSGF Co.. Ltd. 


Marketing div. 

I ' uj a No rid itiui l , KlflCrHOB 5nl, 

Tokyo 194 

TEL 0427-96-8611 


o 


o 






O 


O 








RAM 
monitor 


o 


o 


o 


o 


O 


o 


O 


O 


O 


Rvosan Co Ltd 


npiwu uui i ei iy 1 1 icci 1 1 iy ucpi. 

Sales support div. 

2-18-22 Soto-kanda. Chiyoda-ku. 

Tokyo 101 

TEL 03-5294-1254 


Real-time 
RAM tracer 


o 


o 




O 


O 


o 






o 


Pasotron Co. 


5-29 Haruoka-don, Chikusa-ku. 
Nagoya-shi 464 
TEL 052-762-8590 


Training kit 




o 
















Service Center 
Corp. 


681-3 Miyaoki-cho. Mihara-shi. 
Hiroshima 723 
TEL 0848-63-0022 




o 
















Data I/O Japan 
Corp. 


Marketing div. Sumitomo 
Seimei 

Higashi-shimbashi Bldg. 2-1-7 
Higashi-shimbashi, Minato-ku. 
Tokyo 105 
TEL 03-3432-6991 


PROM 
programmer 


For details, see Table 6-4 78K/0 Series PROM 
Programmer Made by Third Party. 


Advantest Corp. 


Customer Information Center 
(CIO 

TEL 0120-04-1486 (Toll free) 


Ando Electric 
Co.. Ltd. 


4-19-7 Kamata. Ohta-ku. 
Tokyo 144 

TEL 0120-40-0211 (Toll free) 



Remarks I. Contact to each manufacturer for the host machine support. 
2. The symbols mean the following: 
O : released 

A : possible if the defined file is modified 
— : none 
blank: undefined 
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Table 6-2. 78K/II Series Third-Party Tool Support List 



Manufacturer 


Contact 


Support tool 


78K/M series 


78214 


78218A 


78224 


78234 


| 78244 


Advanced Data 
Controls Corp. 


Nihon Seimei Ohtuska Bldg. 1-13-4 
Kita-Ohtsuka, Toshima-ku. Tokyo 170 
TEL 03-3576-5351 


Compiler, 

assembler, 

simulator 


n 

O 
C 


c 
c 


c 
c 


O 

c 


c 

<-> 

\^ 

c 


Gaio Technology 
Corp. 


Iseryu Bldg., 3-8-2 Ningyo-cho. 
Nihonbashi. Chuoh-ku. Tokyo 103 
TEL 03-3662-3041 


Compiler, 

assembler, 

simulator 


o 
o 


o 




c 
c 




c 


c 




Lifeboat Corp 


3-6 Nishiki-cho, Kanda, Chiyoda-ku, 

Tokyo 101 

TEL 03-3293-4714 


Compiler, 

assembler, 

simulator 


o 
o 


o 
c 


c 




o 


c 
o 


Sophia Systems 
Co.. Ltd. 


Sales promotion dept.. Sales div. 
Shinjuku NS Bldg. 8F, 2-4-1 Nishi- 
Shinjuku. Shinjuku-ku. Tokyo 163 
TEL 03-3348-7000 


Emulator 


o 





o 


o 


o 


Yokogawa 
Digital Computer 
Corp. 


Advice div. Marketing dept. 
1-19-3 Naka-machi, Musashino-shi, 
Tokyo 180 
TEL 0422-56-9101 


Emulator 


o 


o 


o 


o 


o 


Yokogawa 
Hewlett Packard 

Co. 


Marketing group 

1-3-2 Muro-ya. Nishi-ku, Kobe-shi. 
Hyogo 651-22 

TEL 0120-08-1444 (Toll free) 


Emulator 


o 


o 


o 


o 


o 


Naitoh Densei 
Machida 
MSGF 
Co.. Ltd. 


Marketing div. 1 705-2 Kanamori. 
Machida-shi, Tokyo 194 
TEL 0427-96-8611 


RAM 
monitor 


o 


o 


o 


o 


o 


Data I/O Japan 
Corp. 


Marketing div. Sumitomo Seimei 
Higashi-shimbashi Bldg. 2-1-7 Higashi- 
shimbashi, Minato-ku, Tokyo 105 
TEL 03-3432-6991 


PROM 
programmer 


For details, see Table 6-5 78K/II Series PROM 
Programmer Made by Third Party. 


Advantest Corp. 


Customer Information Center (CIC) 
TEL 0120-04-1486 (Toll free) 














Ando Electric 
Co.. Ltd. 


4-19-7 Kamata. Ohta-ku. Tokyo 144 
TEL 0120-40-0211 (Toll free) 















Remarks 1. Contact to each manufacturer for the host machine support. 
2. The symbols mean the following: 
O: released 
— : none 
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Table 6-3. 78K/III Series Third-Party Tool Support List 



Manufacturer 


Contact 


Support tool 


78K/III Series 


7831 x 


7832 x 


7833 x 


7835^ 


78356 


7836 x 


I 7837 x 


Gaio Technology 
Corp. 


Iseryu Bldg., 3-8-2 Nmgyo-cho. 
Nihonbashi. Chuoh-ku. Tokyo 103 
TEL 03-3662-3041 


Compiler, 

assembler, 

simulator 


O 
O 


C 

c 









C 




Lifeboat Corp. 


3-6 Nishiki-cho, Kanda, Chiyoda-ku. 

Tokyo 101 

TEL 03-3293-4714 


Compiler, 

assembler, 

simulator 


C 
O 

o 


c 
c 
o 


o 
o 




— 


— 




— 


Sophia Systems 
Co.. Ltd. 


Sales promotion dept.. Sales div. 
Shinjuku NS Bldg. 8F. 2-4-1 Nishi- 
Shinjuku, Shinjuku-ku. Tokyo 163 
TEL 03-3348-7000 


Emulator 


o 














Yokogawa 
Digital Computer 
Corp. 


Advice div. Marketing dept. 
1-19-3 Naka-machi. Musashino-shi. 
Tokyo 180 
TEL 0422-56-9101 




o 














o 


Pasotron Co. 


5-29 Haruoka-dori, Chikusa-ku, Nagoya- 
shi 464 

TEL 052-762-8590 


Training kit 




qNow 












Data I/O Japan 

Corp. 


Marketing div. Sumitomo Seimei 
Higashi-shimbashi Bldg. 2-1-7 Higashi- 
shimbashi Minato-ku, Tokyo 105 
TEL 03-3432-6991 


PROM 
programmer 


For details, se 
Programmer 


e Table 6-6 78K/III Series PROM 
Made by Third Party 


Advantest 
Corp. 


Customer Information Center (CIC) 
TEL 0120-04-1486 (Toll free) 


















Ando Electric 
Co.. Ltd. 


4-19-7 Kamata, Ohta-ku, Tokyo 144 
TEL 0120-400211 CToll free) 


















AVAL DATA 
Corp. 


Information system div. 
Shinyuri-21 Bldg.. 1-2-2 Manpukuji. 
Asao-ku. Kawasaki-shi. Kanagawa 215 
TEL 044-952-1311 



















Note //PD78320. 78322. 78P322 only 



Remarks t. Contact to each manufacturer for the host machine support. 
2. The symbols mean the following: 
O: released 
— : none 
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[MEMO] 
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6.2 PROM Programmer Made by Third Party 



Table 6-4. 78K/0 Series PROM Programmer Made by Third Party 









F/P code" " 1 


PROM programmer 










Product 
name 


UNISITE 


2900 


3900 










Socket 
adapter 


PinSite 

Isold separately) 


Unnecessary 


On-chip PROM 
product 


Program- 
ming mode 


Programmer 
adapter 




Others 


8ase for PinSite 
PPl adapter 
(sold separately) 


Base for 2900 PPl 
adapter 

Isold separately) 
For library 2900 
for microcomputer 
Isold separately) 


Base for 3900 PPl 
adapter 

Isold separately) 
For library 3900 
for microcomputer 
Isold separately) 










Manufacturer 


Data I/O Japan Corp 


jiPD78P014CW 




PPI-0604 No " 2 








i^ 




PA-78P014CW 


None 


















jjPD78P014GC 


J1PD27C256A 


PPI-0510 NoM3 


245/387 


o 


O 


O 


mode 


PA-78P014GC 










yPD78P014DW 




PA-78P014CW 










/|PD78P024CW* ,OM 3 




PA-78P024CW 










pPD78P024DW No, « * 




PA-78P024CW 


None 








0PD7BPO24GF NoM 3 




PA-78PQ24GF 










/|PD78P048AGF N «« 3 




PA-78P048GF 










^JPD78P048AKL N,,, • 3 




PA-78P048KL-S 










</PD78P054GC 




PA-78P054GC 










^PD78P054GK 




PA-78P054GK 


Undefined 


A 


A 


A 


jiPD78P054KK Nott 3 




PA-78P054KK-T 










,iPD78P064GC 


MPO27C1001A 


PA-78P064GC 










/|PD78P064GF 


mode 


PA-78P064GF 










< JPD78P064KL , » M • 3 




PA-78P064KL-T 










vPD78P078GC N,M 3 




PA-78P078GC 










/|PD78P078GF , * ,,, • 3 




PA-78P078GF 










( iPD78P078KL" ,tt 3 




PA-78P078KL-T 


None 








j/PD78P083CU NoM 3 




PA-78P083CU ,to, • 3 










/|PD78P083DU N «» 3 




PA-78P083CU Now 3 










>iPD78P083GB N « M3 




PA^SPOSSGB""* 3 










^PD78P098AGC' I, «• 3 




PA-78P054GC 










/rf>D78P098AKK' 4 "« 3 




PA-78P054KK-T 











Notes 1. A code necessary when using a programmer adapter made by Data I/O Japan Corp. 

2. When data is written by a PROM programmer made by Data I/O Japan Corp., a programmer adapter 
made by the company must be used. ■ 

3. Under development 

Remark The symbols mean the following. 

O: recognized a: Certification under way — : not recognized 
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PROM programme' 


R4945 


AF-9703 


AF-9704 


AF-9705 


PKW-1100 


PKW-3100 


R49451A 
Isold separately) 


Unnecessary 


AF-9810 
(sold separately) 


RX-1 
(sold separately) 


ADAPTER B mk II 
Isold separately) 


Unnecessary 


Unnecessary 


EPROM (Algorithm) 
Isold separately) 


Unnecessary 


Advantest Corp 


Ando Electric Co.. Ltd 


AVAL DATA Corp 














O 





O 


C 


C 


O 


- 















o 


o 


O 


o 


O 


















A 








A 






A 






























A 




A 


A 
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Table 6-5. 78K/II Series PROM Programmer Made by Third Party 







Programmer adapter 


PROM programmer 








Product name 


1 IMICITC 


2900 


3900 








Socket adapter 


PinSite (sold separately) 


Unnecessary 


On-chip PROM 
product 


Programming 
mode 




Others 


Base for PinSite PPI adapter 
(sold separately) 


Base for 2900 PPI adapter 
(sold separately) 
For library 2900 for 
microcomputer 
(sold separately) 


Base for 3900 PPI adapter 
Isold separately! 
For library 3900 for 
microcomputer 
Isold separately) 








Manufacturer 




Data I/O Japan Corp 








PA-78P214CW 








fir U 1 orZ 14UVV 




PA-78P214CW 


O 


O 


O 






PA-78P214GC 








firu/orZ )4VjJ 




PA-78P214GJ 








..omoooi * f\ 
^rLJ/oPZ 14fjtJ 




PA-78P214GQ 








<jPD78P214L 


fiPD27C256A 


PA-78P214U 





O 


O 


/JPD78P224GJ 


mode 


PA-78P224GJ 








,iPD78P224L 




PA-78P224L 







o 


HPD78P238GC 




PA-78P238GC 





o 


o 


MPD78P238GJ 




PA-78P238GJ 


MPD78P238KF 




PA-78P238KF 








J.PD78P238LQ 




PA-78P238LQ 









Remarks 1. A programmer adapter made by NEC must be used. 
2. The symbols mean the following: 
O: Certified — : Not certified 
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PROM programmer 




R4945 


AF-9703 


AF-9704 


AF-9705 


R49451A (sold separately) 


Unnecessary 


AF-9810 (sold separately) 


Unnecessary 


Unnecessary 


EPROM Algorithm 
(sold separately) 


Advantest Corp 


Ando Electric Co . Ltd 







O 





O 
















O 


O 


o 








O 
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Table 6-6. 78K/III Series PROM Programmer Made by Third Party 



On-chip PROM 
product 


Programming 
mode 


Programmer adapter 


PROM programmer 




Product name 


UNISITE 


2900 


3900 


Socket adapter 


PinSite Isold separately) 


Unne 


essary 


Others 


Base for PinSite PPI 
adapter 

Isold separately) 


Base for 2900 PPI 
adapter 

Isold separately) 
For library 2900 for 
microcomputer 
Isold separately! 


Base for 3900 PPI 
adapter 

Isold separately) 
For library 3900 tor 
microcomputer 
Isold separately) 


Manufacturer 


Data I/O Japan Corp 


/IPD78P3 1 2ACW/DW 




DA 

rA-7cr3 1 ZLW 


O 


O 




/iPD78P312AR/GQ 




PA-78P31 2GQ 


jiPD78P312AL 




PA-78P312L 


<|PD78P312AGF 




PA-78P312GF 


/jPD78P322L 


/iPD27C256A 
mode 


PA-78P322L 


*iPD78P322GJ 


PA-78P322GJ 


jiPD78P322GF 




PA-78P322GF 


J1PD78P322KC 




PA-78P322KC 


//PD78P322KD 




PA-78P322KD 


pPD78P322K 




PA-78P322K 


- 


- 


MPD78P324LP 


/1PD27C1001A 
Byte mode 


PA-78P324LP 


o 


O 


A 


jiPD78P324GJ 


PA-78P324GJ 


jiPD78P324KC 


PA-78P324KC 


/iPD78P324KD 




PA-78P324KD 


MPD78P328CW/DW 


>iPD27C256A 
mode 


PA-78P328CW 




/»PD78P328GF 


PA-78P328GF 


//PD78P334LQ 




PA-78P334LQ 


A 


0PD78P334GJ 




PA-78P334GJ 


>iPD78P334KW Wo, » 1 




PA-78P334KW 1 *"* ' 


/iPD78P334KM-S 




PA-78P334KM 


A 


A 




/iPD78P352G 




PA-78P352G I * M * 2 


O 


O 


O 


MPD78P352KK-S N "« * 




PA-78P352KK MoM2 








^|PD78P356GC ,I ' ,, • 2 


/iPD27C1001A 
Byte mode 


PA-78P356GC NoM2 


jiPD78P356GD N,M 2 


PA-78P356GD N,M 2 


MPD78P356KP-S' to " 2 




PA-78P356KP"«« 2 


J1PD78P368GF*"* 2 




PA^BPSeSGF""* 2 


mPD78P368KL-S n «» 2 




PA-78P368KL N,,, • 2 


/rf>D78P372GF N «« 2 




PA-78P372GF 


^PD78P372KL-S NoM 2 




PA-78P372KL 



Notes 1. The conventional product "KE" can be used. 
2. Under development 

Remarks 1. A programmer adapter made by NEC must be used. 
2. The symbols mean the following: 

O: Certified A: Certification under way — : Not certified 
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PROM programmer 


R4945 


R4952 


AF-9703 


AF-9704 


AF-9705 


PKW-1 100 


PKW-3100 


R49451A 
(sold separately) 


R49512B 
Isold separately) 


Unnecessary 


AF-9810 
(sold separately) 


RX-1 
(sold separatelyi 


ADAPTER B mk II 
(sold separately! 


Unnecessary 


Unnecessary 


EPROM Algorithm 
(sold separately) 


Unnecessary 


Advamest Corp 


Ando Electric Co . Ltd 


AVAL DATA Corp 


O 




O 


O 


O 


O 


O 




— 




— 


— 








O 












O 


A 






















O 


O 
















A 






A 


A 
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7. 78K SERIES-RELATED DOCUMENTS 



Some of this information may be preliminary, but is not marked as such. Please keep this in mind as you refer 
to this information. 

Caution This information may be changed without notice. For purposes of design, etc., be sure to refer 
to the latest information. 

Remark Numbers in the table refer to the numbers of Japanese language documents. Numbers in brackets 
( ) refer to the numbers of English language documents. Where a number in brackets I I does not 
appear, there is no associated English language document. 

7.1 Documents List 



Table 7-1. 78K/0 Series Documents List (1/3) 



Target device 


Brochure 


Preliminary 

product 
information 


Data sheet 


User's 
manual 


Application 
note 


Special 
function 
register list 


Instruction 

lie* 

list 


Instruction 
set 


/irU/oUOl D 


IF-6287 
IIF-2024I 




IC-8403 
IIC-3067] 


IEU-788 
IIEU-1334) 

IEU-849 
IIEU-13721 
(Instruction) 


ir a -tic 

lcA-7 1 5 
IIEA-1288] 
(Fundamental I) 

IEA-740 
1 1 cm- i ^yyj 
[Fundamental II) 


IEM-5547 


if"l 1 r— r- .*■> r\ 

IEM-5522 


IEM-5521 


<iPD78002B 










/iPD78001BY 






IC-8571 
IIC-3173] 








/iPD78002BY 
















jiPD78011B 


IF-6282 
IIF-20231 




IC-8201 
IIC-3179] 


IEU-780 
(IEU-1343) 

IEU-849 
(IEU-1372) 
(Instruction) 


IEA-715 
IIEA-1288) 
(Fundamental 1) 

IEA-740 
(IIEA-12991 
[Fundamental II) 


IEM-5527 






MPD78012B 










jiPD78013 














J/PD78014 










IEA-718 
[IEA-12891 
(Floating-point 
arithmetic 








MPD78P014 






IC-81 1 1 
IIC-3098) 










//PD78011BY 






IC-8573 
IIC-34051 




operation 
program) 








/1PD78012BY 








IEA-744 
IIEA-1301) 

(Electric 
notebook)* 








/iPD78013Y 
















pPD78014Y 


















/.PD78P014Y 






IC-8572 
IIC-31801 












>iPD78023 


IF-6338 
IIF-2028I 


IIP-3318I 


ID-8827 


IEU-842 
IIEU-13731 

IEU-849 
IIEU-13721 
(Instruction) 




IEM-5586 






/iPD78024 














jiPD78P024 




IP-8833 
IIP-3289I 













•: /iPD78014, 78P014 only 
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Table 7-1. 78K/0 Series Documents List (2/3) 



Target device 



Brochure 



Preliminary 

product 
information 



Data sheet 



User's 
manual 



Application 
note 



Special 
function 
register list 



Instruction 
list 



Instruction 
set 



jiPD78042A 



IF-6257 
IIF-2030I 



IC-8834 
IIC-33171 



jiPD78043A 



jiPD78044A 



IEU-860 
[IEU-1394] 

IEU-849 
[IEU-1372] 
(Instruction) 



/1PD78045A 



/iPD78048A 



IP-8892 
[IP-3408I 



J/PD78052 



IF-6312 



IC-8631 
[IC-3403] 



MPD78053 



/1PD78054 



IEU-824 
[IEU-1356] 

IEU-849 
[IEU-13721 
(Instruction) 



IEA-715 
[IEA-1288! 
(Fundamental I) 

IEA-740 
(IEA-12991 
(Fundamental II) 

IEA-718 
[IEA-12891 
(Floating-point 
arithmetic 
operation 
program) 



MPD78P054 



IC-8635 
IIC-32161 



/IPD78055 



IC-8631 
IIC-3403] 



A«PD78056 



IF-6312 



/iPD78058 



/iPD78P058 



IP-8884 
IIP-3363] 



>iPD78052Y 



IF-6316 
IIF-20321 



IP-8733 
IIP-32531 



MPD78053Y 



In preparation 

IEU-849 
[IEU-1372] 
(Instruction) 



jiPD78054Y 



MPD78P054Y 



IP-8719 
[IP-3205] 



//PD78055Y 



IP-8733 
(IP-32531 



//PD78056Y 



IF-6316 



//PD78058Y 



MPD78P058Y 



MPD78062 



IF-6313 



^PD78063 



jiPD78064 



^PD78P064 



IP-8892 



IC-8632 
(IC-3244I 



IEU-817 
IIEU-13641 

IEU-849 
IIEU-13721 
(Instruction) 



IC-8636 
IIC-32241 



IEM-5588 



IEM-5522 



IEM-5574 



IEM-5582 



IEM-5568 



IEM-5521 
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Table 7-1. 78K/0 Series Documents List (3/3) 



Target device 


Brochure 


Preliminary 

product 
information 


Data sheet 


User's 
manual 


/1PD78074 




IP-8924 
IIP-3463] 




IEU-874 

IEU-849 
IIEU-1372] 
(Instruction) 


/iPD78075 


/iPD78076 


IF-6373 
IIF-20401 


uPD78078 


* <P n 7PP07R 
/xru / DrU / o 


IP-8921 
[IP-3406] 




j,pn7RnRi 

^IrU /QUO I 


— 


IP-9027 


— 


IEU-886 

IEU-849 
IIEU-13721 
(Instruction) 




JIPD78P083 




IP-9044 




/JPD78094 


IF-6349 




IC-9017 


IEU-854 
[IEU-13811 

IEU-849 
IIEU-1372) 
(Instruction) 


MPD78095 


/iPD78096 


MPD78098A 




/1PD78P098A 


To be prepared 





Application 
note 



Special 
function 
register list 



Instruction 
list 



Instruction 
set 



IEA-715 
IIEA-12881 
(Fundamental II 

IEA-740 
IIEA-12991 



IEA-718 
[IEA-1289] 
(Floating-point 
arithmetic 
operation 
program) 



To be prepared 



IEM-5522 



IEM-5521 



IEM-5599 



IEM-5591 



Table 7-2. 78K/I Series Documents List 



Target device 


Brochure 


Preliminary 

product 
information 


Data sheet 


User's 
manual 


Application 
note 


Special 
function 
register list 


Instruction 
list 


Instruction 
set 


MPD78134 


IF-213 




IC-7839 
IIC-2529) 


IEU-668 
IIEU-1267) 


IEA-654 
(IEA-1241) 
(VCR servo) 


IEM-5507 


IEM-5506 


IEM-5505 


J/PD78134A 

/IPD78136 

jtf>D78138 


IF-260 




IC-8447 
IIC-3065] 


IEU-740 
IIEU-1324) 


IEA-708 
IIEA-12841 
(VCR servo 

program) 


IEM-5529 


IEM-5531 


IEM-5530 


^PD78P138 




IC-8051 
IIC-29601 


jiPD78146 
MPD78148 


IF-299 




IC-8387 
IIC-29191 


IEU-764 
IIEU-1319] 


IEA-738 
IIEA-12951 
(VCR) 


IEM-5541 


IEM-5535 


IEM-5536 


/1PD78P148 




IC-8195 
[IC-2766] 
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Table 7-3. 78K/II Series Documents List 



Target device 


Brochure 


Preliminary 

product 
information 


Data sheet 


User's 
manual 


Application 
note 


Special 
function 
register list 


Instruction 
list 


Instruction 
set 


MPD78212 
MPD78213 
/iPD78214 


IB-5036 




IC-7649 
IIC-2526I 


IEM-5119 
IIEU-12361 
(Hardware) 

IEU-754 
IIEU-13111 
(Instruction) 


IEA-607 
IIEA-1220] 
(Fundamental) 

IEA-700 
IIEA-1282) 
(Application) 

IEA-686 
(IEA-12731 
(Floating-point 
arithmetic 
operation 
program) 


IEM-5100 


IEM-5101 


IEM-5102 


/iPD78P214 




— 


IC-7732 

IIP 1 


jiPD782 12(A) 
MPD782 13(A) 
jiPD782 14(A) 




— 


IC-8234 
IIC-28311 


— 


— 


— 


/iPD78P2 14(A) 




IC-8589 
[IC-3095) 


/iPD78217A 
//PD78218A 


IF-288 


— 


IC-8131 
IIC-2748] 


IEU-755 
[IEU-13131 
(Hardware) 

IEU-754 
IIEU-13111 
(Instruction) 


IEM-5532 


IEM-5101 


IEM-5102 


MPD78P218A 


— 


IC-8133 
IIC-27221 


/iPD78218A(A) 




IC-8685 
IIC-31881 








jrf>D78220 
MPD78224 


IB-501 1 


— 


IC-5457 
IIC-2374) 


IEM-5019 
IIEU-1215) 
(Hardware) 

IEU-754 
IIEU-13111 
(Instruction) 


IEM-999 


IEM-5101 


IEM-5102 


MPD78P224 






IC-7757 
IIC-2475] 


pPD78233 
//PD78234 
/iPD78237 
MPD78238 


IF-207 




IC-7902 
IIC-2476] 


IEU-718 
IIEU-1290] 
(Hardware) 

IEU-754 
IIEU-13111 
(Instruction) 


IEM-5515 


/iPD78P238 




— 


IC-8030 
IIC-26071 


>iPD78234(A> 
MPD78238IA) 






IC-8416 
IIC-2984I 








^PD78243 
*iPD78244 


IF-6339 




IC-8070 
IIC-27741 


IEU-747 
IIEU-13161 
(Hardware) 

IEU-754 
IIEU-13111 
(Instruction) 




IEM-5528 


IEM-5101 


IEM-5102 
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Table 7-4. 78K/III Series Documents List (1/2) 



Target device 


Brochure 


Preliminary 

product 
information 


Data sheet 


User's 
manual 


Application 
note 


Special 
function 
register list 


Instruction 
list 


Instruction 
set 


/jPD78310A 
MPD78312A 






IC-7920 
IIC-25 1 1 1 


IEM-5086 

HtU- 1 2fabl 


IEM-964 

M C K A 1 1 n 1 
lltlVI-1 1 JJ] 

(Fundamental) 

IEA-628 
1IEA-1 2431 
(Floating-point 
arithmetic 
operation 
program) 


IEM-51 18 


IEM-51 15 


IEM-51 16 


MPD78P312A 






IC-7772 
IIC-25121 


^PD78310A|A) 
/iPD78312A(A) 





IC-8272 
[IC-2837] 








//PD78320 
MPD78322 


IF-6293 




IC-7637 
IIC-2354! 


IEU-619 
IIEU-1248] 


IEA-684 
IIEA-12721 
(Software- 
Fundamental) 

IEA-719 
[IEA-12911 
(Floating-point 
arithmetic 
operation 
program) 


IEM-5501 


IEM-602 


IEM-601 


//PD78P322 


- 


IC-7934 
IIC-24851 


*iPD78323 
J/PD78324 




IC-8314 
IIC-2870] 


/iPD78P324 


IIP-2857] 


IC-8315 


MPD78320IA), 
(A1).(A2) 
/iPD78322(A), 
(A1).(A2) 


IF-6318 


— 


IC-8327 
IIC-28791 


— 


— 


— 


MPD78323IA). 
(A1).(A2) 
JirD78J24(A), 
(A1),(A2) 


— 


IC-8712 
IIC-32111 


/ J PD78P324(A). 
(A1).(A2) 




IC-8315 


//PD78327 
fiPD78328 


IF-227 


— 


IC-7896 
IIC-2521] 


IEU-693 
IIEU-12681 


IEA-716 
IIEA-1287] 
(Hardware- 
Fundamental) 

IEA-684 
IIEA-12721 
(Software- 
Fundamental) 

IEA-719 
IIEA-12911 
(Floating-point 
arithmetic 
operation 
program) 


IEM-5514 


IEM-602 


IEM-601 


MPD78P328 




IC-791 1 
IIC-24861 


/iPD78327(A) 
//PD78328IA) 


— 


— 


IC-8291 
IIC-2858] 


— 


— 


— 


^PD78330 
jiPD78334 


IF-6340 




IC-7927 
IIC-2552I 


IEU-729 
IIEU-1315] 


IEA-684 
IIEA-12721 
(Software- 
Fundamental) 

IEA-719 
IIEA-12911 
(Floating-point 
arithmetic 
operation 
program) 


IEM-5518 


IEM-602 


IEM-601 


/iPD78P334 






IC-8075 
IIC-2648I 


pPD78330(A) 
(A1).(A2) 
jjPD78334(A) 
(A1).(A2) 


IF-6292 
1IF-2027) 




IC-8494 
IIC-3364] 








/IPD78P334IA) 
(AD.IA2) 




IC-8804 
HC-3264I 
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Table 7-4. 78K/III Series Documents List (2/2) 



Target device 


Brochure 


Preliminary 

product 
information 


Data sheet 


User's 
manual 


Application 
note 


Special 
function 
register list 


Instruction 
list 


Instruction 
set 


jiPD78350 


IF-6335 
(IF-20361 


— 


IC-8279 
IIC-2845I 


IEU-781 
[IEU-1327] 
(Hardware) 

IEU-853 


IEA-684 
[IEA-1272] 
(Software- 
Fundamental) 


IEM-5540 
[IEM-1215] 


— 


IEM-5543 


MPD78350A 






IC-8823 
(IC-33911 








pPD78352A 






(Instruction) 


IEA-719 
[IEA-1291) 
(Floating-point 
arithmetic 
operation 








/iPD78P352 






IC-8423 




• 






^PD78355 


IF-6298 


IP-8601 
IIP-3145] 




IEU-828 
[IEU-13611 
(Hardware) 


program) 


IEM-5576 
IIEM-12141 






/*PD78356 












/iPD78P356 




IP-8609 

II D "31 vICl 


— 


IEU-853 
(Instruction) 










MPD78365 


IF-6319 


IP-8701 
IIP-32731 




1EU-836 
(IEU-13651 
(Hardware) 




IEM-5577 






jiPD78366 














MPD78P368 




IP-8682 
IIP-31501 




IEU-853 
(Instruction) 










MPD78370 


IF-6351 


IP-8787 
[IP-3314] 




IEU-840 
IIEU-13681 
(Hardware) 




IEM-5585 






/1PD78372 
















/iPD78P372 




IP-8788 
IIP-3251) 




IEU-853 
(Instruction) 











Table 7-5. 78K/IV Series Documents List 



Target device 


Brochure 


Preliminary 

product 
information 


Data sheet 


User's 
manual 


Application 
note 


Special 
function 
register list 


Instruction 
list 


Instruction 
set 


jiPD784020 


To be prepared 


To be prepared 




In preparation 




IEM-5579 


IEM-5580 


IEM-5572 


//PD784021 


IF-6311 


IP-8776 
[IP-32341 




IEU-850 
IIEU-13791 
(Hardware) 

IEU-844 
(Instruction) 


J/PD784025 
MPD784026 


IP-8722 
[IP-32301 




j»PD78P4026 


IP-8734 
[IP-32311 
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[MEMO] 
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7.2 Tool Documents List 



Table 7-6. 78K/0 Series Tool Documents List 



Target product 


User's manual 


Device 
(representative 
product) 


In-circuit 
emulator name 


I/O emulation 
board name 


In-circuit 
emulator 


I/O emulation 
board 


Screen debugger (SD) 


MS-DOS 


PC DOS 


/iPD78002B 
jiPD78002BY 
/iPD78014 
J/PD78014Y 


IE-78000-R 


IE-78014-R-EM 


EEU-810 
[EEU-1398I 


EEU-805 
IEEU-14001 


EEU-852 
[EEU-14141 
(Beginner's guide) 

PPI 1 Ol c 
ttU-O I 

IEEU-1413] 
(Reference) 


EEU-956 
[EEU-14471 
(Reference) 


MPD78024 
J/PD78044A 


IE-78044-R-EM 


EEU-833 
[EEU-1424] 


jiPD78054 

MPD78054Y 

MPD78064 


IE-78064-R-EM 


EEU-905 
IEEU-14431 


J/PD78078 
/1PD78082 


IE-78078-R-EM 


EEU-978 
IEEU-1504] 


/iPD78098A 


IE-78098-R-EM 


EEU-933 
IEEU-14731 



Table 7-7. 78K/I Series Tool Documents List 



Target product 


User's manual 


Device 
(representative 
product) 


In-circuit 
emulator name 


In-circuit 
emulator 


Relocatable 
assembler (RA) 


MPD78138 


IE-78130-R 


EEU-647 
(Hardware) 

EEU-648 
IEEU-12631 
(Software) 


EEU-883 
(Operation) 

EEU-892 
IEEU-1204] 
(Language) 


//PD78148 


IE-78140-R 


EEU-771 
(Hardware) 

EEU-767 
IEEU-13851 
(Software) 


EEU-901 
(Structured assembler) 
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User's manual 


Relocatable assembler 
(RAJ 


C Compiler 
(CO 


Real-time OS 
(RX) 


Fuzzy inference 
development 
support system 


EEU-809 
IEEU-1399] 
(Operation) 

EEU-815 

fCCl 1 1 Af\A l 

ItfcU- 1 **UA| 

(Language) 

EEU-817 
[EEU-1402] 
(Structured assembler) 


EEU-656 
IEEU-1280] 
(Operation) 

EEU-655 

IC C II 1 tQA I 

(Language) 

EEU-777 
(Library source file) 


EEU-912 
(Fundamental) 

EEU-911 
(Installation) 

EEU-930 
(Debugger) 

EEU-913 
(Technical) 


EEU-829 
IEEU-1438] 
(Fuzzy knowledge data 
creation tool) 

CtU-ODZ 

IEEU-1444] 
(Translator) 

EEU-858 
(Fuzzy inference module) 

EEU-921 
(Fuzzy inference debugger) 
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Table 7-8. 78K/II Series Tool Documents List (1/2) 



Target product 


User's manual 


Device 


In-circuit 

t?i i mid iui noinc 


In-circuit emulator 


Screen debugger (SD) 


Evaluation 


(representative 
product) 


MS-DOS 


PC DOS 


MS-DOS 


PC DOS 


hnarrt (FRI 

UUOIU ILDI 


/jPD78214 


IE-78210-R 


EEP-640 
[EEP-10271 
(Hardware) 

EEM-685 
IEEM-1024) 
(Software) 






EEU-676 
IEEU-1293] 






EEM-677 
[EEM-1260] 
(Software) 


EEM-753 
IEEM-1027! 
(Software) 










IE-78240-R 


EEU-705 
[EEU-1322] 
(Hardware) 

EEU-706 
[EEU-13311 
(Software) 










IE-78240-R-A 


EEU-796 
[EEU-1395] 


EEU-841 
(Beginner's guide) 

EEU-813 
(Reference) 


EEU-956 
IEEU-1447) 
(Reference) 




|iPD78218A 
//PD78244 


IE-78240-R 


EEU-705 
IEEU-1322] 
(Hardware) 

EEU-706 
(EEU-13311 
(Software) 






EEU-765 
IEEU-1452) 




IE-78240-R-A 


EEU-796 
(EEU-1395] 


EEU-841 
(Beginner's guide) 


EEU-956 
(EEU-14471 












EEU-813 
(Refernce) 


(Reference) 
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User's manual 


Relocatable assembler 


C Compiler 


Real-time OS 


Fuzzy inference 


IRA) 


(CO 


(RX) 


development 
support system 


EEU-809 


EEU-656 


EEU-900 


EEU-829 


IEEU-13991 


[EEU-1280] 


(Fundamental) 


(EEU-1438) 


(Operation) 


(Operation) 




(Fuzzy knowledge data 






EEU-884 


creation tool) 


EEU-815 


EEU-655 


(Installation) 




[EEU-1404] 


IEEU-1284] 




EEU-862 


(Language) 


(Language) 


EEU-895 


[EEU-1444] 






(Debugger) 


(Translator) 


EEU-817 


EEU-777 






IEEU-1402I 


(Library source file) 


EEU-885 


EEU-860 


(Structured assembler) 




(Technical) 


[EEU-14401 








(Fuzzy inference module) 








EEU-917 








[EEU-14591 








(Fuzzy inference debugger) 
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Table 7-8. 78K/II Series Tool Documents List (2/2) 



Target product 


User's manual 


Device 


In-circuit 

ami ilatAr name 
tin lUidlLM Mai i tc 


In-circuit emulator 


Screen debugger (SD) 


Evaluation 


(representative 
product) 


MS-DOS 


PC DOS 


MS-DOS 


PC DOS 


hrwn IFR) 

UUd i u icoj 


^PD78224 


IE-78220-R 


EEP-642 
IEEP-1028] 
(Hardware) 

EEM-687 
IEEM-10251 
(Software) 






EEU-677 
(EEU-12921 






EEM-678 
IEEM-1261] 
(Software) 


EEM-755 
IEEM-10291 
(Software) 










IE-78230-R 


EEU-682 
IEEU-1327] 
(Hardware) 

EEU-685 
[EEU-12961 
(Software) 


— 


— 






IE-78230-R-A 


EEU-789 
IEEU-13921 


EEU-841 
(Beginner's guide) 

EEU-813 
(Reference) 


EEU-956 
IEEU-1447] 
(Reference) 




MPD78234 


IE-78230-R 


EEU-682 
[EEU-1327] 
(Hardware) 

EEU-685 
[EEU-12961 
(Software) 






EEU-678 
IEEU-13001 




IE-78230-R-A 


EEU-789 
IEEU-13921 


EEU-841 
(Beginner's guide) 

EEU-813 
(Refernce) 


EEU-956 
IEEU-14471 
(Reference) 





172 



User's manual 


Relocatable assembler 


C Compiler 


Real-time OS 


Fuzzy inference 


(RA) 


(CO 


(RX) 


development 


support system 


CLU Qua 


llU'Ojd 


ppi i Qnn 

CCU'jUU 


PPI 1 R90 




ippi i i ?Bni 


/Pi inH^mantall 

Irunua menial/ 


IPPI 1 


(Operation) 


(Operation) 




(Fuzzy knowledge data 






EEU-884 


creation tool) 


EEU-815 


EEU-655 


(Installation) 




[EEU-1404] 


[EEU-12841 




EEU-862 


(Language) 


(Language) 


EEU-895 


[EEU-14441 






(Debugger) 


(Translator) 


EEU-817 


EEU-777 






IEEU-1402) 


(Library source file) 


EEU-885 


EEU-860 


(Structured assembler) 




(Technical) 


IEEU-1440] 








(Fuzzy inference module) 








EEU-917 








[EEU-1459] 








(Fuzzy inference debugger) 
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Table 7-9. 78K/III Series Tool Documents List 



Target product 


User's manual 


Device 
(representative product) 


In-circuit 
emulator name 


I/O emulation 
board name 


In-circuit 
• emulator 


I/O emulation 
board 


Evaluation board 
(EB) 


//PD78312A 


IE-78310A-R 




EEU-645 

ice i i i *)A~ri 
let U- 1 z.°> l\ 

(Hardwarel 

EEU-637 
IEEU-12481 
(Software) 






^PD78322 


IE-78327-R 




EEU-718 
IEEU-13581 
(Hardware) 




EEU-653 
IEEU-1264! 


/iPD78328 






EEU-720 
IEEU-13411 
(Software) 




EEU-681 
IEEU-1342] 


;iPD78334 


IE-78330-R 




EEU-713 
IEEU-13261 
(Hardware) 

EEU-714 
IEEU-12981 
(Software) 




EEU-687 
IEEU-13121 


MPD78352A 


IE-78350-R 


IE-78350-R-EM1 


EEU-754 
IEEU-13661 


EEU-773 
[EEU-13771 


EEU-772 
IEEU-13861 


/iPD78356 




IE-78355-R-EM1 


(Hardware) 

EEU-753 
IEEU-1376] 
(Software) 


EEU-866 
(EEU-1423) 




/iPD78366 




IE-78365-R-EM1 


EEU-924 
IEEU-1454I 




/1PD78372 




IE-78370-R-EM1 




EEU-946 
[In preparation] 





Table 7-10. 78K/IV Series Tool Documents List 





Target 


product 




User's manual 


Device 


In-circuit 


Emulation 


I/O emulation 


In-circuit 




I/O emulation 


(representative 
product) 


emulator name 


board name 


board name 


emulator 


Emulation board 


board 


;tf>D784026 


IE-784000-R 


IE-784000-R-EM 


IE-784026-R-EM1 


To be prepared 


To be prepared 


To be prepared 
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User's manual 


Relocatable assembler 
(RA) 


C Compiler 
(CO 


Real-time OS 
(RX) 


Fuzzy inference 
development 
support system 


EEM-715 
[EEM-1399] 
(Operation) 


EEU-656 
(EEU-12801 
(Operation) 


EEU-824 
IEEU-1419] 
(Fundamental) 


EEU-829 
(Fuzzy knowledge data 
creation tool) 


EEM-693 
IEEM-14041 
(Language) 

EEU-817 
(EEU-14021 
(Structured assembler) 

EEU-752 
[EEU-1362! 
(ECC generator) 


EEU-655 
IEEU-12841 
(Language) 

EEU-777 
(Library source file) 


EEU-823 
[EEU-1420] 
(Installation) 

EEU-830 
(Debugger) 

EEU-855 
(Technical) 


EEU-909 
(T ranslator) 

EEU-910 
(Fuzzy inference module) 

EEU-920 
(Fuzzy inference debugger) 



User's manual 


Integrated debugger (ID) 


Relocatable assembler 
(RA) 


C compiler 
(CO 


Real-time OS 
(RX) 


MS-DOS 


PC DOS 


To be prepared 


To be prepared 


To be prepared 


To be prepared 


To be prepared 


(Beginner's guide) 


(Beginner's guide) 


(Operation) 


(Operation) 


(Fundamental) 


To be prepared 


To be prepared 


To be prepared 


To be prepared 


To be prepared 


(Reference) 


(Reference) 


(Language) 


(Language) 


(Installation) 






To be prepared 


To be prepared 


To be prepared 






(Structured assembler) 


(Library source file) 


(Debugger) 










To be prepared 










(Technical) 
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